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INTRODUCTION 
Since the turn of the century when the 
significance of ticks as vectors of disease was first 
demonstrated, the great importance of these arachnids 
has come more and more to be understood. Before 
tnis time ticks attracted but scant attention and 
whatever consideration they received was from the 
point of view of their importance as notorious pests. 
The important work of Smith and Kilburn in 1^92 on 
Texas fever, however, opened new horizons for 
research. Since then there has been a great increase 
in our knowledge of ticks, as well as in tick-borne 
diseases. 
The fact that ticks not only serve as vectors of 
the diseases of man and animals and can remain 
infective for long periods and in some cases through¬ 
out life, but can also transmit the infection to the 
offspring through their eggs, has further made their 
study of great importance. This hereditary trans¬ 
mission of infection theoretically increases the 
number of infective ticks in a geometric progression 
with every act of reproduction. Fortunately, the 
high mortality of ticks in young stages is an 
important factor in keeping down the tick population. 
2 
The discovery of the role of ticks in the trans¬ 
mission of human maladies in the United States dates 
hack to the year 1902 when work was undertaken for 
the investigation of Rocky Mountain spotted fever, a 
disease transmitted by Dermacentor andersonl. 
Since that time our knowledge of tick-borne 
diseases has been considerably broadened and to date 
several diseases of man and animals which are either 
entirely or in part tick-borne are known. 
Since the beginning of this century ticks have 
received special attention in all the major countries - 
of the world and it is this work taken collectively 
which has greatly enhanced our knowledge of the 
subject. 
Considering the great amount of work done in 
other countries and comparing this with the work done 
in India, the author was convinced that the subject 
required a great deal of attention and investigation, 
both in Pakistan and India. The author was further 
convinced of the need for this kind of work when, on 
consulting the literature, he found that on the basis 
of the work already published a very promising field 
of investigation was open both from the academic as 
well as the applied points of view. 
- 3 - 
The author does not know of any treatment on the 
Argasidae of India which would give a description of 
the Indian genera and species. There is one mono¬ 
graph on the family Ixodidae hy Sharif, published in 
192&. This publication is not available now. 
Moreover, Dr. Sharif has discontinued his work on 
ticks. While the great Importance of this monograph 
cannot be overemphasized, it should not be forgotten 
that it was written twenty years ago and our knowledge 
of the subject has advanced much since then. The 
recent papers by Yacob, 1937, in the Punjab region of 
Pakistan, and by Heilig and Naidu, 19*1-1, 19*1-2, 19*14, 
in Mysore, India, show the occurrence of human 
diseases allied to Tsutsugamushi disease (Yacob) which 
is a mite-borne disease and a typhus of the Rocky Mountain 
spotted fever type (Heilig and Naidu, 19*14). 
The present author, therefore, thought it worth¬ 
while to undertake a study of the ticks of Pakistan 
and India, from the point of view not only of supple¬ 
menting the existing literature and bringing it to 
date, but also keeping in mind that this work in itself 
should be completed and that our knowledge should not 
be dependent entirely on previous literature. 
To meet this ideal the author has discussed the 
family Argasidae in detail, describing most of the 
species that occur in India, so that the present 
contribution may meet the requirements of those who 
want a complete monograph on the family Argasidae. 
In the family Ixodidae, the author has discussed the 
classification of all the genera found in Pakistan and 
India and has described one or two species from each 
genus. 
The author has also worked out the morphology of 
the two known insect parasites of ticks, namely, 
Hunterellus hookerl Howard and Ixodlphagus texanus 
Howard. Some confusion has occurred in the literature 
regarding the synonymy of these parasites. This is 
due in part to the fact that their morphology had not 
been studied sufficiently. This study is intended 
to help Interpret the morphology of the family 
Encyrtidae and will be of assistance to any future 
worker who is interested in the biological control of 
ticks. 
The author plans to undertake the mass breeding of 
these parasites in Pakistan in order to discover their 
effectiveness in tick control. He hopes that the 
tropical climate of Pakistan will make such biological 
control a success. 
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Medical and Veterinary Importance of Ticks 
Ticks are known to parasitize all vertebrates 
except fishes, and their food consists entirely of 
vertebrate blood and lymph. They are one of the most 
serious pests of animals, not only because they drain 
out considerable amounts of blood from their hosts, 
but also because of the maladies they carry. Ticks as 
carriers of diseases communicable to man are also of 
considerable importance. 
As vectors of human diseases the ticks are known to 
transmit the following diseases to man: 
1* Rickettsial diseases 
(a) Spotted fevers of the Americas 
(b) Fievre boutonneuse 
(c) Kenya typhus 
(d) South African tick bite fever 
(e) Q fevers of the United States and Australia 
(f) Indian tick typhus 
(g) Russian typhus (probably) 
2. Spirochaetal diseases 
(h) Relapsing fever 
3. Bacterial diseases 
(i) Tularemia 
- 6 - 
4. Virus diseases 
(j) Russian spring-summer encephalitis 
(k) Equine encephalomyelitis (experimentally 
by Dermacentor andersonl to guinea pigs) 
(l) St. Louis encephalitis (experimentally by 
« 
Dermacentor variabllis to small 
laboratory animals) 
5. Toxin 
(m) Tick paralysis 
6. Diseases caused by unknown agents 
(n) Colorado tick fever 
(o) Bullis fever 
Even when the tick is not infected, and hence is 
incapable of transmitting any disease, its bite never¬ 
theless is painful and is followed by tissue reaction. 
“In their study of tissue reactions following the bite 
of Dermacentor variabllis. L. H. Winer and E. A. 
Strakosch (1941) distinguish three stages. In the 
acute stage, the predominant features are the Intense 
epidermal and subepidermal edemia and the outpouring 
of eosinophils. The subacute stage is characterized 
by the excessive numbers of most cells and the 
diminution of elastic tissue. In the chronic stage, 
there is a massive increase in fibrous tissue, with 
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sporadic presence of giant cells and complete 
obliteration of elastic tissue.** Bequaert (19*1-6). 
Some persons are especially allergic to tick bite 
and a tick bite in such cases may be followed by a 
variety of graver symptoms. Feder (1944) has dis¬ 
cussed such cases for which he proposes the name **tick 
bite pyrexia* ** 
In the animal world the ticks play a very 
important role, both as parasites and as transmitters 
of diseases. Hunter and Hooker, United States Bureau 
of Entomology, reported that as many as two hundred 
pounds of blood may be withdrawn from the host by ticks 
in a single season. During the months of October to 
March, 1935-36, one riding academy in Alameda County, 
California, lost eighty-three horses from loss of blood 
(exsanguination) by Dermacentor alblplctus (Packard), 
Herms (1946). Jellison and Kohls (193&) claim to have 
produced repeatedly a secondary anemia in rabbits by 
heavy infestations of ticks, Dermacentor andersoni. 
This condition, they say, is non-infectious but is due 
primarily to exsanguination comparable to anemia 
observed in tick-infested domestic stock and game 
animals. They conclude that tick-host anemia is not 
only an experimental disease, but occurs with some 
frequency In nature and may be the Immediate cause of 
death in animals. 
Our knowledge of tick-borne maladies is expanding 
so rapidly and the literature relating to these diseases 
is so scattered, that it is not possible to review all 
the diseases of animals transmitted by ticks. Yet the 
picture is incomplete because of the fact that our 
existing literature on tick-borne diseases deals almost 
entirely with man and the domestic animals. The role 
of ticks, presumably an important one, too, in the 
transmission of diseases of wild animals, is still far 
from being satisfactorily worked out. 
The following table of tick-borne diseases of 
animals in Asia has been taken from Philip (1939). 
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Besides exsanguination and disease transmission, 
other adverse effects of tick parasitism on the animal 
host have been reported by various authors, and may be 
summarized as follows: 
1. Production of wounds and abscesses providing 
portal for local or systematic secondary infection. 
2. Introduction of toxins, of which tick paralysis 
is an important example. 
3. Instigation of general weakness, worry, and 
loss of flesh, with lowered resistance to disease. 
Philip (1937) proposed the following outline of 
methods of disease dissemination by arthropods among 
animals and later suggested the same outline methods 
as a basis for analysis of the ways in which ticks can 
act as agents of incitants of disease. 
HI# Mechanical transmission (the disease agent 
is merely transferred) 
Simple carriers - as Dermatobla cyane1- 
ventris by Amblyomma cajennense. 
Direct inoculators - as surra and Chagas* 
disease by certain species of 
Ornithodoros (experimental). 
II. Developmental transmission (the parasites 
grow or multiply during residence in the 
vector) 
Incidental hosts (in which the pathogen 
multiplies, but the tick is not essential 
for perpetuation of the disease agent) - 
as tuleraemia in several ixodid species* 
Essential hosts (the tick is necessary in 
disease cycle) 
For simple proliferation of disease agent - 
probably the tick-borne filtrable 
viruses analagous to yellow fever in the 
mosquito 
For simple development (i.e., without 
increase in numbers) - as possibly 
certain filariad worms by Rhipicephalus 
sanguineus. 
For cyclic development - cattle fever and 
other tick-borne sporozoans by many 
ixodid species; spirochaetoses by 
argasids. 
The last category is by far the most important 
and includes the big majority of the tick-borne pathogens. 
Sharp lines are difficult to draw in such an 
outline. For example, while simple proliferation of 
Bacterium tularense occurs in the tick, it is still not 
an essential host for transfer of infection. And again. 
12 - 
transfer of relapsing fever organisms (in certain 
instances) occurs through the bite wound or an 
abrasion in the skin of the host contaminated by the 
excretions of the coxal glands of feeding argasids. 
While this is in a sense mechanical, yet the spiro- 
chaetes are considered to have undergone proliferation 
in the ticks. Diseases of unknown aetiology, such as 
tick paralysis, possibly due to a toxin, cannot be 
classified satisfactorily at present. Furthermore, 
information is still too meagre for many of the known 
tick-borne maladies to be susceptible of satisfactory 
allocation in the above outline, except perhaps by 
analogy, e.g., Riekettsioses and ultrascopic viruses.’* 
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Part I 
TAXONOMY OF THE TICKS OF PAKISTAN AND INDIA 
The ticks and mites together form the important 
order Acarina in the class Arachnida. They are thus 
related to spiders, harvestmen, and scorpions from 
which they can be distinguished by the absence of body 
divisions into cephalothorax and abdomen. A head and 
antennae are lacking; and with the exception of some 
adult mites, the thorax and abdomen are indistin- 
% 
guishably fused. The adults have four pairs of legs 
and the larvae only three pairs (some aberrant mites 
have fewer). Wings are always absent. 
Banks divided the order in eight superfamilies, 
one of which, the Ixodoidea, includes the ticks. 
The other seven superfamilies comprise the mites. 
Incidentally, it may be mentioned here that the mites 
are a group which has been insufficiently studied to 
date; the following quotation from Mackle, Hunter and 
Worth (1946) will serve to indicate the scope of this 
group: ** Although many mites are free living, it has 
been conjectured that parasitic species may outnumber 
the non-parasitic and furthermore that they may out¬ 
number in species even the insects.11 
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Superfamily Ixodoidea Banks 
Family I Argasidae Canestrini 1S90 - Soft Ticks 
Family II Ixodidae Murray 1&77 ~ Hard Ticks 
The most important difference between the two 
families is the possession in the Ixodidae of a shield 
or scutum which covers the entire dorsum in the case 
of the male, and a small portion of the anterior part 
of the dorsum in the female. The Argasidae, on the 
other hand, are devoid of any shield whatsoever but 
are covered by a more or less uniform leathery integu¬ 
ment. The sexual dimorphism in the case of Ixodidae 
is very marked, while the Argasidae show slight or no 
sexual dimorphism. The Argasidae, with a few 
exceptions, feed moderately and the change in shape on 
feeding, in both sexes, is chiefly a dorsoventral 
thickening; in the Ixodidae the females are voracious 
feeders and when gorged become greatly Increased in 
size and almost sac-like, with their coxae widely 
separated; the males feed moderately and their 
distention is checked by the.dorsal shield or scutum. 
Other differences between the two families may 
be summarized as follows: 
Argasidae Ixodidae 
Scutum Absent Present, covers 
entire dorsum in 
male and a patch 
on the anterior 
end of the female 
Capitulum 
Base Ventral, In 
camerostone, no 
porose areas In 
female 
Anterior, porose 
areas in the 
female 
Palps Article IV well 
developed, 
articles 
subequal 
Article IV rudi¬ 
mentary, palps 
varied in form, 
relatively rigid, 
often with 
saliences 
Body- 
Festoons Absent Generally present 
Eyes (when 
present) 
Lateral on supra 
coxal folds 
-t 
Dorsal on the 
sides of the 
scutum 
Spiracles Very small, 
comparatIvely 
anterior, often 
between coxae 
III and IV 
Generally large, 
well behind 
coxae IV 
Legs 
* 
Coxae Without spurs Generally with 
spurs 
Tarsi Without ventral 
spurs 
Generally with 
one or two 
ventral spurs 
Pad Absent or 
rudimentary 
Always present 
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Argasidae Ixodidae 
Sexual 
dimorphism 
Slight Very pronounced, 
necessitating 
separate treat¬ 
ment of males 
and females in 
keys 
Longevity Live for several 
years 
Live usually for 
two years 
Eggs Lay comparatively 
few eggs in small 
hatches 
Lay a single huge 
batch of eggs 
Number of moults Nymphal stage 
pleural, the 
number is variable 
Molt even after 
attaining maturity 
Moult only twice, 
once on leaving 
.the larval, and 
once on leaving 
the nymphal, 
stage 
< 
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Family Argasl&ae Canestrini, 18>90 
This family (PI. I) comprises non-scutate or 
soft ticks. The integument of adults and nymphs is 
leathery, wrinkled, granulated, mammillated or with 
tubercles, Capitulum subterminal in adults and 
nymphs, sometimes terminal in larvae, otherwise 
always subterminal. Capitulum in a more or less 
marked depression, the camerostome. Porose areas 
absent in the female. Eyes lateral on supra coxal 
folds. Spiracles small, usually anterior to coxa 
IV. Festoons always absent. Coxae unarmed. Tarsi 
without spurs. Pulvilli always absent or rudimentary 
in nymphs and adults. May be present and functional 
in larvae. Sexual dimorphism slight. 
Eggs are laid in small batches. Nymphal stages 
plural and the number variable. Usually live for 
several years. 
- IS - 
Type genus, Argas Latrellle, 1795 
The student of the taxonomy of the family 
Argasidae finds himself faced with a difficult problem. 
The principal difficulty is the lack of generic 
characters. Nuttall et al. (190S), and Neumann (1911), 
had recognized two genera, namely, Argas and Ornitho- 
doros, although Nuttall stated “we are by no means sure 
that the family Argasidae contains more than one genus, 
Argas.11 Banks in 1912 erected the genus Otobius. and 
in 1942 the genus Antricola was added by Cooley and 
Kohls, Banks1 main reasons for creating the genus 
Otobius were (l) presence of spines in the nymph,.and 
(2) vestigial hypostome in the adult. 
Cooley and Kohls defined this new genus thus: 
“Argasidae having dorsal body wall flattened and 
marginated; below the flattened dorsum the body convex 
and deep. Integument semi-translucent and the surface 
smooth, shining and with tubercles. Discs absent on 
the venter. Mouthparts adapted for quick feeding and 
not for clinging to the host; hypostome convex 
ventrally, concave dorsally, and lacking effective 
denticles; chelicerae large and effective. Anal ring 
large. Eyes absent. Eggs small and the larvae small 
with bulbous pulvillae in place of claws.*1 
- 19 - 
Genotype, Ornlthodoros coprophilus McIntosh, 1935 
Bedford (1932) placed Ornlthodoros as a synonym of 
Argas. His chief reason for synonymizing Ornlthodoros 
is “because in Ornlthodoros megninl and several other 
species included in Ornlthodoros. the whole of the 
integument differs from 0. savlgnyl. the type of genus, 
and if the whole of the integument is of no generic 
significance, then it is unreasonable to consider a 
portion of the Integument, the margin, of generic 
significance, especially as the differences in the latter 
are no greater than the differences in the former* 
Moreover in 0* megninl the integument of the nymph 
differs considerably from that of the adults. To place 
all the species in two genera is, therefore, as far as I 
can see, entirely out of the question. Either the 
species must be included in a single genus Argas« or 
else several genera will have to be established. After 
going carefully into the matter, and talcing not only the 
external anatomy but also the biology of the ticks into 
consideration, I have come to the conclusion that the 
former procedure is the only reasonable one to adopt, 
at any rate at the present time.11 Bedford, 193^* 
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Bedford was influenced in his decision by the 
structures of Ornithodoros perengueyl Bedford and 
Hewitt (1925). In this species as well as in 0. 
dunni Matheson (1935) and in 0. stagerl Cooley and 
Kohls (19*4-1) the flattened margins persist even in 
well fed specimens but the sutural line is absent. 
While these species serve to show that the genera grade 
into each other, the great majority of the species can 
be assigned generically with little or no difficulty. 
The present author, after studying several species 
belonging to the family Argasidae, is of the opinion 
that the family at present consists of at least the 
following four genera: 
1. Argas Latreille, 1795 
2. Ornithodoros Koch, 13*44 
3. Otoblus Ban&s, 1912 
4. Antrlcola Cooley and Kohls, 19*4-2 
21 - 
Key to the Genera (from Cooley and Kohls 19^4-) 
1. With a definite sutural line separating 
dorsal and ventral surfaces... Argas 
Lacking definite sutural line separating 
dorsal and ventral surfaces . 2 
2. Nymphs with integument beset with spines, 
hypostome well developed; adults with 
integument granular, hypostome 
vestigial .... ♦ Otoblus 
Integument of adults and nymphs essentially 
alike, mammillated or tuberculated, and 
lacking spines; hypostome of various forms 
in nymphs and adults but not vestigial ... 3 
3. Hypostome broad at the base and scoop-like 
(associated with bats). Antricola 
Hypostome of various forms but never 
scoop-like (associated with various 
classes of animals, including bats 
Ornithodoros 
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Genus Argas Latreille, 1796 
1796 Argas Latreille, Precis des caracteres 
generiques des insectes, disposes dans un 
ordre naturel. 14:13. (Original description) 
190& Argas Latreille; Nuttall et al. Ticks. A 
monograph of the Ixodoidea, 1:4-6. (With 
complete synonymy) (Though A. reflexus (Fabr.) 
was proposed as type of the genus (vide Neumann 
1696) perslcus was preferred by the above 
authors ^because it is worldwide in its distri¬ 
bution and commonly found, besides having been 
better studied.H) 
1929 Argas Latreille: Oudemans, Kritisch Historisch 
overzicht der Acarologle, 2:135-137. 
1932 Argas Latreille:Bedford, 13th Rept. Dir. Vet. 
Serv. and An. Ind., Union of S. Africa, p. 275. 
193^ Argas Latreille:Bedford, Onderstepoort J. Vet. 
Sci. and An. Ind., 2:60. 
1936 Argas Latreille:Oudemans, l.c., 3:746-755. 
(With complete synonymy) 
1936 Argas Latreille:Brumpt, Precis de Parasitologie, 
6th ed., 2:1136. 
19W Argas Latreille:Cooley and Kohls, American 
Midland Naturalist, Monograph 1:13. 
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Body flattened with a distinctly flattened margin 
made up of radial striae or quadrangular plates. 
Sutural line invariably present. The flattened margin 
distinct even in fully satiated ticks. Integument 
leathery and wrinkled in folds. Discs present on both 
dorsal and ventral surfaces and placed in more or less 
radial lines. Eyes absent. Sexes similar (except 
i 
the genital organs), adults and nymphs similar. 
Type of the genus, Argas reflexus (Fabr.), 179^. 
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Argas veepertllionls (Latreille), 179& 
1796 Carlos vespertlllonis Latreille, Precis des 
caracteres generiques des insectes, disposes 
dans un ordre naturel, 14:177* 
190& Argas vespertilionis (Latreille):Nuttall et al., 
Ticks. A monograph of the Ixodoidea, Pt. 1:35-39. 
(With complete synonymy) 
1926 Argas vespertlllonis (Latreille):Fielding, 
Australia, Serv. Publ. (Trop. Div.) 9^23. 
1934 Argas vespertilionis (Latreille):Bedford, 
Onderstepoort J. of Vet. Sci. and An. Ind.# 2:64. 
> 1 
Body. In Argas vespertlllonis the body is broader 
than long, the anterior end projecting out into a beak¬ 
like projection. The body measures from 7 x 7.5 mm. to 
7.4 x £.3 mm. (hood excluded in length). The hood is 
about 1.5 mm. in length. The dorsum is irregularly 
convex in the middle. The integument has fine granu¬ 
lations and numerous more or less radially arranged 
discs. 
Venter. Coxae I and II separated, coxae II, III, 
# 
and IV contiguous. Legs long and slender. Genital 
opening lies between the first coxae. Eyes absent. 
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Capitulum is covered over dorsally by the hood. 
It is very conspicuous. Ventrally, the base is much 
longer than broad and the appendages are extremely 
small. 
Hypostome is narrow, indented at the tip with small 
marginal teeth. Palp with Article I much larger and 
massive than others which are comparatively very small 
and narrow. 
Anus lies almost in the center of the venter. A 
little posterior to the anus is a paired organ of 
unknown function. It consists of "narrow deep 
/ 
crescentic cleft on each side of the middle line; each 
cleft lies in an area of modified integument free from 
mammillae; behind the cleft the area is finely punctate, 
while in front on its concave border it is finely 
striate at right angles to the cleft. The structure is 
also observable in the nymph." Nuttall et al. (1906). 
Supracoxal and coxal folds are well marked. 
Economic Importance. "It has occasionally been 
known to attack human beings living in Pretoria in 
houses frequented by bats." Bedford (193^) "In Tunis 
the tick has been demonstrated to transmit a spirillum 
Treponema vespertlllonis to bats." Bedford (193^) 
Hosts and Distribution. Recorded from various 
species of bats in South Africa, Egypt, Sudan, Tunis, 
England, France, and India. 
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Argas perslcus (Oken), I6l6 
1616 Rhynchoprion perslcum Oken, Sagenannte giftige 
Wanze in Persien. Isis, p. 1568. (Original 
description) 
1&23 Argas persicus Fischer de Waldheim, Mem. Soc. 
Imp. de nat. de Moscou, 6:262. 
1644 Argas mauritianus G-uerin-Meneville Iconographie 
du regne animal, de G-. Cuvier, p. 17. 
1644 Argas chinche G-oudottG-ervais, Acarides, in 
Walckenaer's Histoire naturelle des Insectes, 
Apteres 3:462-4-63. 
l£44 Argas miniatus Koch, Arch. f. Naturgeschichte 
10 (1):219. 
1672 Argas amerlcana Packard, Arachnida in Report 
U. S. G-eol. Survey of the territories 6:740, 
fig. 66. 
1691 Argas sancherzi Alfred Duges, Argas sanchezl- 
nobis, La Naturaleza, periodico scientifico de 
la sociedad Mexicana de historia natural. 
Ser. 2, 1:20. 
I693 Argas radiatus Railliet, Traite de Zoologie 
medicale et agricole, 1:71$ (for amerlcana 
Packard, preoccupied). 
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1901 Argas miniatus Koch:Neumann, Mem* Soc. Zool. 
France 14:255 (amerlcana Packard, sanchezl Duges 
an(l radiatus Railliet, synonyms, p. 344. 
chlnche G»oudot. synonym.) 
1901 Argas persicus Fischer:Neumann. Ibid, pp. 253> 
256 (Argas maurltianus G-uerln-Meneville. synonym). 
1905 Argas persicus var. miniatus Neumann. Notes sur 
les Ixodidae, III. Arch, de Parasitol. 9:240- 
241. 
1906 Argas persicus (Oken):Nuttall et al. Ticks. A 
monography of the Ixodoidea, Pt. I, The Argasidae, 
p. 9. (Argas persicus var. miniatus. synonym) 
r: ' ' 
1932 Argas persicus (Oken):Bedford. 16th Rept. Dir. 
Vet. Serv. and An. Ind., Union of S. Africa, 
p. 261. 
1934 Argas persicus (Oken):Bedford. Onderstepoort 
J. Vet. Sci. and An. Ind., 2:65-69. 
1936 Argas persicus (Oken):Brumpt. Precis de 
Parasitologie, 5th ed., 2:1169-1192. 
1944 Argas persicus (Oken):Cooley and Kohls. American 
Midland Naturalist, Monograph 1:17-20. 
Body. The body is ovate to oval, being broadest 
near the posterior end. Color varies from yellowish 
gray to slate. Some specimens are translucent and if 
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moderately fed the intestinal oaecae are visible from 
the outside; while others are quite opaque. The 
margin of the body is composed of quadrangular plates 
and each plate generally has a pit. From some of the 
pits a fine hair seems to arise. The size of the 
Indian species in the Rocky Mountain Laboratory at 
Hamilton, Montana varies for males from 4 x 2.5 mm. to 
4.7 x 3 nim. The size usually given for the male of 
this species is 4.5 x 2.5 mm. to 8 x 5 mm. The females 
are considerably larger than the males, their size 
varying from 6.7 x 4.5 mm. to 12.7 x 8.5 mm. The 
integument is slightly wrinkled with numerous more or 
less radially arranged rounded discs. These discs 
serve for the attachment of muscles. Numerous buttons 
are also visible, though they may be very faint in some 
specimens. 
Venter. Coxae II, III, and IV contiguous; I and 
II separated. Genital opening situated in the center 
of the interval between coxae I and II of either side. 
Spiracles very small and crescent-shaped. Eyes absent. 
Capltulum. The capltulum is not visible from the 
dorsal side. Basis capituli is rectangular, being 
wider than long. The surface of basis capituli is 
transversely wrinkled. Palpi twice as long as the 
hypostome. Post palpal and post hypostomal hairs present. 
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Hypostome apically notched* The arrangement of 
denticles as given by Cooley and Kohls is “large 
denticles few in number arranged 2/2; smaller ones in 
middle portion, arranged 3/3 with small denticles* 
Length of female hypostome O.315 to O.36 mm.; male 
* 
about 0.30 mm* Camerostome short, indefinite, and 
affording little protection for mouth-parts.“ 
Anus is almost central in position. 
Supracoxal and coxal folds are present. 
Economic Importance* Commonly known as the “fowl 
tick,“ it is a notorious pest of poultry and is world¬ 
wide in distribution in warm climates. It is a vector 
of avian spirochaete Treponema anserlnum* 
Bedford and Coles (193?) demonstrated that Argas 
persicus is also a transmitting agent of Aegyptianella 
pullorum Capano in fowls. Brown and Cross (19^1) 
published results of experiments indicating that the 
species may be a vector of fowl paralysis in Texas. 
Geographic Distribution. Bedford states it to 
be the most serious pest of poultry in South Africa* 
It has been recorded from Persia (type locality) where 
it also attacks man. Kotzebue (IS19, p* lgo, ref. 
from Nuttall and Warburton, p. 20) reports passing 
through several Persian villages which, the natives told 
him, were abandoned owing to A. persicus. 
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In India, Sharif (193^) reports its presence on 
poultry all over India. Joshi (19^3) reports its 
presence on fowls in Marwar, Rajputana, 
This tick is also distributed in the United States, 
Mexico, and Cuba. In the West Indies the species has 
been found at Trinidad and at Antigua. 
Koch*s type of A. miniatus came from Demerara, 
British C-uiana. 
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Argas reflexus (Fabricius), 179^ 
179^ Acarus reflexus Fabricius, Entomologia 
systematica, etc. Vol. 4. Ticks 4-26 (cited 
by Nuttall et al. 1903). 
1302 Argas reflexus (Fabricius):Latreille. Histoire 
naturelle, generale et particuliere, des 
Crustaces et des Insectes, etc. J:66, 
1304 Rhynchoprlon columbae Hermann, Memoire Aptero- 
logique, 12:69* 
1^05 Ixodes reflexus and Ixodes columbae Fabricius, 
Systerna anthiatorum secundum ordines, etc. 
Brunsvigiae, pp. 353 and 356. 
1&L5 Argas marginatus OkenrLehrle. d. Naturg. 3, 
Zoologie 1:402. 
1616 Rhynchoprlon marginatum Olfers, De vegetativis 
et animatis corporibus in corp. Anim. rep., 
p. 75, PI. I. 
12>27 Ixodes hlspanus and Ixodes espagnol Brebisson, 
Catal. Arachn. Myr. Ins. Apt. Calvados. Mem. 
Soc. Linn. Normandie 3*267. 
12>23 Acarus marginatus G-uerin-Meneville, Hist. Nat. 
Ins. 1:300. 
1329 Argas reflexus Latreille, Crustaces, arachnides 
et partie des insectes. In Cuvier^ Le regne 
animal, 4:239. 
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1396 Argas magnus Neumann, Mem. Soc. Zool. France, 
' 9:1^. 
1905 Argas reflexus var. magnus Neumann. Arch, de 
Parasitol., 9*239. 
1929 Argas columbarum (Shaw):Oudemans, Kritisch 
Historisch overzicht der Acarologie, 2:133. 
1936 Argas reflexus (Fabricius):Brumpt, Precis de 
Parasitologie, 5th ed., 2:1137-1133. 
19*J4 Argas reflexus (Fabricius):Cooley and Kohls. 
American Midland Naturalist, Monograph l:l4. 
Indian specimens of A. reflexus could not be 
obtained by the author and hence the following 
description is based on various collections of A. reflexus 
from different states in the United States, which the 
author studied in the Rocky Mountain Laboratory; and on 
literature. 
Body. Oval to ovate in shape, being broadest 
near the posterior end. Usually reddish brown or 
rusty in color. The margin retains slightly lighter 
color in engorged specimens. Margin is striate (compare 
A. persicus) and has been described as slightly turned 
up; hence the name reflexus. However, in none of the 
specimens studied by the author did the margin seem 
turned up. The arrangement of discs resembles that in 
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A. perslcus. Nuttall et al. (1908>) mention the 
integument as being much more finely wrinkled than 
that of A. perslcus. Cooley and Kohls mention 
“specimens from America show the wrinkles to be 
coarser (than A. perslcus).“ The present author, 
after a careful study of the wrinkles of various types 
from different parts of the world, has come to the 
conclusion that much emphasis cannot be laid on the 
wrinkles of the integument, as they vary from one 
specimen to another, and Intermediate types are found in 
both species. In fact, a few specimens of A, persicus 
had wrinkles much more like those of some specimens of 
A. refiexus. 
Venter, Nuttall et al, (1908>) mention that the 
coxae are contiguous, Cooley and Kohls (19*44) 
mention “coxae I and II separated, all others contiguous,1* 
In all the specimens examined, the author found the 
latter condition to be true. Coxae are subequal. 
Subapical dorsal processes in the tarsi are well 
developed. The genital opening is situated at the level 
of the Interval between coxae I and II, 
Capltulum is not visible from the dorsal side. 
Basis capltull is rectangular, being twice as wide as 
long. Post palpal hairs absent, though post hypostomal 
hairs are well developed (compare A. perslcus). 
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Hypostome . The apex of hypostome is rounded 
(compare A. persicus in which case the hypostome is 
apically notched). MThe larger denticles arranged 
2/2 with about 3 or ^ each file. Numerous very 
fine denticles in the middle arranged in diagonal rows 
(more numerous than in A. persicus). Corona with 
only a few denticles.11 Cooley and Kohls (19W-)* 
Camerostome is short and indefinite. 
Anus is situated almost in the center of the venter. 
Economic Importance. Until now this species has 
not been definitely associated with the transmission of 
any disease. It is known to annoy and attack man 
(Pagenstecher). The author, himself, had the experience 
of having been attacked several times by A. reflexus in 
Jodhpur, India. The most preferred place of attack is 
between the fingers or toes. The bite is followed by 
considerable swelling and itching. 
Hosts and Distribution. Nuttall et al. (190S) 
report its presence in England, France, Germany, Italy, 
Russia, Roumania, and Algeria in Africa. It lives 
chiefly in pigeon coops and hence is known as the pigeon 
tick. It has also been reported from ^Callus domestlcus. 
man, and a single record of larvae from Equus caballus 
reported by Starcovici in Roumania11 Cooley and Kohls 
(19^4). It has been recorded from the Unitedktates of 
America and South America, 
Sharif (1938) mentions it as a pest of pigeons 
all over India. 
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Ornithodoros savignyl (Audouin), 1326 
lg26 Argas savignyl Audouin, Arachnides, de l*Egypte, 
Extr. d. 1. Desc. de 1‘Egypte, 1:133. 
(Original description, cited by Oudemans, 
Kritisch Historisch oversicht der Acarologie, 
3:729.) 
Ornithodoros savignyl (Audouin):Koch. Arch. f. 
Naturgeschichte 10 (l):219. 
1^73 Ornithodoros morblllosus G-erstaecker, G-lieder- 
thiere Ostafrika1s von c. v. d. Decken*s Reise, 
p. 4-64*. (Cited by Nuttall and Warburton, Ticks, 
A monograph of the Ixodoidea, 1:4-2, 1903, with a 
question mark.) 
lg&9 Argas schlnzii Berlese. Atti della Soc. veneto- 
trentina di sc. naturali. 10:239. (Cited by 
Nuttall et al., ibid, 1903.) 
18>96 Ornithodoros savignyl (Audouin)'.Neumann. 
Mem. Soc. Zool. France, 9:26. 
1908$ Ornithodoros savignyl (Audouin):Nuttall et al. 
Ticks. A monograph of the Ixodoidea, 1:4-2. 
1903 Ornithodoros savignyl (Audouin):Howard. Annals 
Transvaal Museum, 1:35. 
1911 Ornithodoros savignyl (Audouin):Neumann. Das 
Tierreich, p. 123. 
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1932 Argas savignyi Audouin:Bedford. l£th Rept. 
Dir. Vet. Serv. and An. Ind., Union of S. Africa, 
p. 232. 
193^ Argas savignyi Audouin:Bedford. Onderstepoort 
J. Vet. Sci. and An. Ind., 2:&6. 
1936 Ornithodoros savignyi (Audouin):Brumpt. 
de Parasitologie, 5th ed., 2:1196-1197. 
Precis 
1932 Ornithodoros savignyi (Audouin):Sharif. 
J. Vet. Sci. and An. Husbandry, £:362. 
Indian 
(Mentions as parasite on camel, and sheep in 
Peninsular India.) 
194.3 Ornithodoros savignyi (Audouin): Joshi. Indian 
Farming 4 (3):l4l. (He is apparently confused 
on the presence of eyes, calls it eyeless. See 
the distribution in text.) 
194.4. Ornithodoros savignyi (Audouin):Cooley and Kohls. 
American Midland Naturalist, Monograph 1:3$. 
Body* The sexes, excepting the genital organs, 
are similar, and the adults and nymphs are similar, but 
the external sexual orifice is absent in nymphs. It is 
an oval tick, rounded at both the anterior and posterior 
ends. Broader near the posterior end. The size varies 
from 10 x 7.5 mm. to 13 x 9 mm. The thick integument 
is dark brown in color and is covered with numerous 
convex mammillae which are from 100 u to 200 u in 
diameter. Under higher magnification some mammillae 
show faint small pits on the convex surface. Hairs 
are more abundant on the venter, most abundant and 
longer on the ventral side of the anterior edge from 
one dorso-ventral groove to another. Discs are dis¬ 
tinct, small and placed in depressions; in a nearly 
symmetrical pattern but more numerous than in many 
species of the genus. 
Venter. The coxae are contiguous, showing gradual 
reduction in sizes posteriorly. Their distal edges are 
collar-shaped. The coxae have faint transverse 
wrinkles on them. 
Two pairs of eyes are present, the first pair Just 
dorsal to the first pair of coxae. The second pair is 
situated dorsal to, and in between, the second and 
third coxae. Eyes are of equal size. G-enital opening 
is between the posterior ends of coxae I. 
Capltulum is stout and free; palps tapering, 
Articles I and II equal in length, each beset with three 
or four long slender tapering hairs; Article III 
shortest, beset with hairs; Article IV slender and 
smooth, bearing very small hairs at the tip. 
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Hypostome tapering and triangular at the tip, 
with stout teeth arranged 4-/4-. 
Legs I, II, and III almost equal in size, the 
fourth pair longest. Subapical dorsal protuberances 
well developed on all tarsi; dorsal humps are promi¬ 
nent. Metatarsi I, II, and III with three pronounced 
dorsal humps, metatarsus four, with two dorsal humps. 
Anus is elliptical and situated almost in the 
center of the venter. 
Folds. Coxal and supracoxal folds are present. 
Grooves. Dorso-ventral groove and preanal groove 
are well developed. Transverse postanal or median 
postanal groove faint or absent. 
Economic Importance. It is a serious pest of 
cattle. Bedford (1934-) mentions it as chiefly para¬ 
sitic on man. Joshi (194-3) reports to have collected 
them in thousands Just by digging a small pit and 
fitting in to it a shallow vessel in the compound of a 
goshala (cattle barn) in Barmer, Rajputana, India. 
In his paper, Joshi mentions that the ticks were 
identified by the Imperial (now Indian) Veterinary 
Research Institute, Mukteswar, U. P. India, as Ornitho- 
doros savignyi. In the same paper in his next 
paragraph he mentions '*this eyeless tampan tick does not 
- 4o - 
feed at all in the larval stage." If this statement is 
correct, it means that he is talking about 0. moubata 
rather than 0. savignyi* Either he failed to see the 
eyes in 0. savignyi. or together with 0. savignyi he 
also collected 0* moubata, which thus makes the occurrence 
of 0. moubata a possibility in India* 
The whole compound of goshala, according to Joshi, 
was found to be heavily infested. 
Ornlthodoros lahorensis Neumann, 190$ 
1906 Ornlthodoros lahorensis Neumann. Arch. d. 
Parasitologie, 12:17, figs. 12-15. (Original 
description) 
1906 Ornlthodoros lahorensis Neumann:Nuttall et al. 
Ticks. A monograph of the Ixodoidea, 1:67-69. 
195I Ornlthodoros lahorensis Neumann:Olenev. Zeits. 
fur Parasitenkunde, 4:134. 
1956 Ornlthodoros lahorensis Neumann:Brumpt. Precis 
de Parasitologie, 2:1206. 
1942 Ornlthodoros lahorensis Neumann:Cooley. 
Amer. Assn. Advancement Sci., 16:62. 
1945 Ornlthodoros lahorensis Neumann:Finnegan. 
British Mus. Econ. Series 16:50. 
Body. It is a rather large species of tick, males 
measuring about 6 x 4.5 mm., females 10 x 5.6 mm. The 
anterior end narrows out to form a conical hood, the 
posterior end is rounded. Color earthy to cinnamon 
yellow. The legs are much paler. The integument is 
thrown into wrinkles, folds and grooves, thereby forming 
wrinkled ridges and pits in a more or less regular 
pattern. A few discs visible on the dorsum. Very few 
sparsely scattered hairs present. Hairs more numerous 
near the edge. 
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Venter. Coxae I and II separated; II, III, and IV 
contiguous. Coxae subequal. Genital opening between 
the first pair of coxae. 
Spiracles semilunar in shape, equal in size to 
anal ring in the female, larger than the anal ring in 
the male. 
Hood. Camerostome triangular, deep, narrow, 
longer than broad in male, or square and less pointed 
as in female. Cheeks absent. 
Capitulum. Basis capituli broader than long. 
Hypostome long lanceolate, denticles arranged 2/2 
in files of eight to ten teeth. 
Palpi cylindrical with Article I being broadest, 
other Articles proportionately decreasing in diameter. 
Articles beset with hairs. 
Legs with tarsus I with three dorsal humps, tarsi 
II, III, and IV with two dorsal humps. 
Anus situated midway between basis capituli and 
the posterior end. 
Grooves. Post anal groove and an o- marginal grooves 
well marked. Preanal grooves shallow and faint. 
Otobius megnini (Duges), 1&S4 
1S&4 Argas megnini Duges. La Naturaleza, periodico 
cientiflco de la socledad Mexicana de historia 
natural, 6 (1332-1334):197-192. (Original 
description with figures) 
1335 Argas megnini Alf. Duges:Megnin, des Argas du 
Mexique. J. de l’Anat. et de la Physiol. 
21:466, 472-474. (Redescribed with figures) 
1693 Argas americana Packard:Townsend. Ticks in the 
ears of horses. J. New York Ent. Soc., 1:50. 
1395 Rhynchoprlum spinosum Marx. Obituary notice of 
his work, Proc. Ent. Soc. Washington, 3:199. 
(Figures only) 
1696 Ornlthodoros megnini (Alf. Duges):Neumann. 
Mem. Soc. Zool. France, 9:42-44. (Redescribed 
with figures) 
1901 Ornlthodoros megnini (Duges):Salmon and Stiles. 
U. S. Dept. Agri., Bur. An. Ind., 17th Ann. Rept. 
pp. 4o3-4l4. (Redescribed with figures) 
1903 Ornlthodoros megnini (Duges): Banks. A revision 
of the Ixodoidea or ticks of the United States. 
U. S. Dept. Agri., Eur. Ent. Tech. Ser. 15:17. 
(Redescribed with figures) 
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1903 Ornlthodoros megnlnl (Duges):Nuttall, 
Warburton, Cooper and Robinson. Ticks. 
A monograph of the Ixodoidea, Pt. I, the Argas- 
idae, pp. 71-77. (Redescribed with figures) 
1911 Ornlthodoros megnlnl (Alf. Duges):Neumann. 
Ixodidae, in Das Tierreich, p. 125. 
1912 Otoblus megnlni (Duges):Banks. Proc. Ent. Soc. 
Washington, 14:99. (New genus proposed, a very 
short description; a few lines) 
1930 Ornlthodoros (Otoblus) megnlnl Duges, 1332: 
Hoffmann, Monographias para la entomologia 
medica de Mexico. An. Inst. Biol. 1:151-153. 
(Redescribed with figures) 
1932 Argas megnini Duges:Bedford. 13th Rept. Dir. 
Vet. Serv. and An. Ind., Union of S. Africa, 
p. 230, (Redescribed with figures) 
1934 Argas megnlnl Duges:Bedford. Onderstepoort J. 
Vet. Sci. and An. Ind., 2:77-^l. (Redescribed 
with figures) 
1936 Ornlthodoros megnlni (A. Duges):Brumpt. Precis 
de Parasitologie, 5th ed., 2:1209. 
(Redescribed with figures) 
1936 Ornlthodoros megnlnl (Duges):Kingston. J. Roy, 
Army Vet. Corps, 7 (3):l4# 143. (First record 
in India) 
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1937 Ornithodoros megnini (Duges):Sen. Indian J. 
Vet. Sci., 7:213. (Further records in India) 
1944 Otobius megnini (Duges) 1334:Cooley and Kohls. 
American Midland Naturalist, Monograph 1:21-31. 
(Redescribed with figures, records of distribu¬ 
tion and collection data with host animals) 
Description of Adult 
Body. The adult tick is panduriforra in shape, 
broadly rounded behind and slightly attenuated 
anteriorly; broadest at leg II or III, constricted 
behind leg IV. Color varies from brown to violet or 
black. Adult specimens preserved in "JO percent 
alcohol are covered with thin white translucent mem¬ 
brane which can easily be removed. The size of the 
tick, as given by Salmon and Stiles (1901) and Nuttall 
et al. (190S) varies from 5 x 3 mm. to 6 x 4 mm. for 
the females. Cooley and Kohls mention £.5 x 6 mm. as 
upper limit for females, while Bedford gives the size 
as 5 to 10 mm, long, 3 to 5 mm. broad. Males are a 
little smaller. 
The Integument is finely granulated, with small 
shallow circular pits each with a short central hair. 
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Reticulate fossettes occupy the ventral and dorsal 
depressions; others scattered here and there. Unlike 
Ornithodoros sp. true mammillae are absent. Discs 
are present as slightly depressed are^s in a symmetrical 
pattern; they are not very apparent on the ventral 
surface as their surfaces are slightly changed from the 
general granulated surface. 
Venter. "Each coxa with an elohgated smooth 
sclerite which together with deep invaginations on the 
posterior side mark the position of the coxa. Coxa 
IV also has such an invagination on the anterior side. '1 
Cooley and Kohls (19*44). The genital opening is 
between the posterior ends of Coxae I. Spiracles are 
circular and slightly convex. Eyes absent. 
A short hood is present. 
The camerostome is lined with numerous fine hairs. 
Basis capituli short and broad, approaching a 
reniform shape with convexity behind. Palpi short and 
heavy with hairs. Articles I to IV proportionately 
decreasing in diameter. 
Hypostome vestigial. 
Amus circular and small, situated almost in the 
center. 
Folds. Coxal and supracoxal folds are present. 
A short postanal and a short median postanal groove 
present. 
Description of Nymph 
Second Nymphal Stage (PI. II). As this tick is 
of great economic importance only in the second nymphal 
stage, it seems desirable to give a description of the 
second stage nymph. 
Body. In the second stage the nymph is covered 
with spines, and hence the name spinose ear tick. The 
body of the nymph is somewhat ovate (with narrow end 
posterior), slightly longer than broad, being broadest 
near the third pair of legs and abruptly constricted 
near the fourth pair. The unengorged nymphs are pale 
in color, turning yellowish brown on engorgement. The 
size of the fully engorged nymphs is slightly larger 
than that of the adult. Bedford gives the size as 
3x2 mm. to 9 x 6 mm. Integument both dorsally and 
ventrally is beset with posteriorly directed spines or 
bristly hairs. The spines on the dorsal surface form 
a crescentic area anteriorly with the convexity directed 
toward the anterior end. The horns extend laterally 
to between legs II and III, or just anterior to the 
broadest part; the rest of the body is covered with 
bristly hairs; ventrally the spines extend slightly 
% 
posterior to the anus. 
- - 
Venter, The venter is also covered with bristly 
hairs, HCoxae - indefinite; trochanters of the legs 
arise from a circular opening in the body wall which 
is modified only by a short, V-shaped sclerite in the 
usual position of the coxa,11 Cooley and Kohls (19^-). 
The spiracles are conical in shape and situated on 
salient tubercles which project laterally between legs 
III and IV, Eyes absent. 
Hood and camerostome absent. 
Capltulum is subrectangular in shape, about as 
broad as long. There are a few hairs at the sides in 
front, and a group of short heavy spines on each side 
posterior to the hairs. 
Palpi as in adult. 
Hypostome is well developed and lanceolate, 
denticles arranged 4/4- from 7 to 9 teeth in each file. 
The denticles are all of equal size. Corona absent. 
Posthypostomal hairs absent. 
Anus as in adult. 
Folds. Coxal and supracoxal folds are faint or 
absent. 
Grooves. True grooves are absent. 
Economic Importance. This tick is restricted 
largely to domestic animals. The larvae and nymphs 
are almost always found in the ears of the host. When 
There the Infection is serious, the host often dies, 
are several records of the occurrence of nymphs in the 
ears of man. 
Hosts and Distribution. The principal hosts of 
this tick are domestic animals, mostly horses and cattle 
Donkeys, mules, dogs, cats, and ostriches are also known 
to be attacked. 
This tick was originally described by Duges in 1S&3 
from G-uanajuato, Mexico. He reported that it was 
common in that part of the country. In the United 
States it is quite common in parts of Texas, New Mexico, 
Arizona, and southern California. It has been reported 
In Argentina l?y Aragao (1935), in Brazil by Pinto (1930) 
and there are specimens from Chile in the collection of 
the Bureau of Animal Industry. In South Africa it has 
been reported by Bedford (1912). 
Distribution in India. This tick was first 
reported from India by Kingston in 193^, from a seven 
year old Australian gelding that had been hred and 
purchased in Queensland, Australia. Sen in 1937 
mentioned the records of a survey as follows: 
At Saugor, out of 523 animals examined, 6S were 
infested. 
At Mhow, out of 55 horses, 4 were found infested. 
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At Ahmadnagar, out of 250 Australian horses 
examined during January to March 1927 (apparently 
1937), 22 were found infested. 
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Family Ixo&i&ae Murray, 12>77 
The principal character of the family Ixodidae 
(Pis. Ill and IV) is the possession of a shield or 
scutum which covers the entire dorsum, in the case of 
the male, and a small portion of the anterior part of 
the dorsum, in the case of the female. The capitulum 
is anterior; porose areas are present in the female. 
The palps are stout, four-segmented, Article IV is 
rudimentary. Eyes usually present and situated on 
the sides of the scutum. Spiracles generally large, 
situated well behind coxae IV, Coxae generally with 
spurs. Tarsi with one or two ventral spurs. Pulvilll 
always present. 
The usual span of life is two years. The females 
lay a single huge batch of eggs. The young moult twice, 
once on completing the larval and once on completing the 
nymphal stage. Sexual dimorphism is highly pronounced, 
necessitating separate treatment of males and females in 
taxonomic keys. 
Type genus Ixodes Latreille, 1795 
1795 Ixodes Latreille. Magazin encyclopedique 4-:12>. 
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179^ Ixodes Latreille. Precis des caracteres generi- 
ques des insectes, disposes dans un ordre 
naturel. 5:179, 12° Brive. 
1304 Cynorhaestes Hermann* Memoire apterologique, 
12:66. 
1322 Crotonus Dumeril. Article (Ixodes) in 
Dictionnaire des Sciences Naturelles, 24:56. 
1353 Sechatocephalus Frauenfeld (Eschatocephalus 
gracilipes). Verhandlungen des K. K. Zool.- 
bot. vereins in wein 3:55* 
1S56 Dermanyssus Kolenati. Die Parasiten der 
Chiroptern, p. 20 , IV. Iaf., 3°. 
1356 Sarconyssus Kolenati. Ibid.. p. 21. 
137s Hyalomma Pickard. In Philos. Trans. Hoy. Soc. 
163:222; PI. 13, fig. 4. 
1395 Ixodes Oudemans. Kritisch Historisch oversicht 
der Acarologie, 2 :l44. 
1397 Ixodes Neumann. Mem. Soc;Zool, France, 10:325 
360, 334. 
1399 Ixodes Neumann. Mem. Soc. Zool. France 12:103 
1902 Ixodes Neumann. Arch, de Parasitol. 6:115. 
Genus Eschatocephalus maintained and Ceratixodes 
created. 
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19(A Ixodes Neumann. Arch, de Parasitol. 
(Ixodes to include three subgenera, Eulxodes. 
Ceratlxodes. and EschatocephalIxodes.) 
1907 Ixodes Hunter and Hooker. U. S. Dept. Agri.. 
s ~ ' J ' "r~ 1 
Bur. Ent. Bull. 106:5^* (Hedescription and 
list of U. S. species then known) 
190& Ixodes Banks. U. S. Dept. Agri., Bur. Ent. 
Tech. Ser. 15:22-23. (Hedescription and 
12 species described) 
1911 Ixodes Nuttall et al. Ticks. A monograph of 
the Ixodoidea, Pt. II, Sec. II, p. 133* 
1935 Endopalpiger Schulze. Zeits. fur Morph, u Okol 
Tiere 3° (1)13^* 
1935 Sternalixodes Schulze. Ibid. 3° (1):34*. 
19^5 Ixodes Latreille:Cooley and Kohls. National 
Institute of Health Bull. 12A:7. 
Anal grooves embracing the anus anteriorly usually 
uniting in a point or arch. Eyes, festoons and 
ornamentation lacking; palpi and basis of variable form; 
tarsi without spurs. Male scutum surrounded by a 
prominent body-fold and male venter with seven non-salient 
plates, namely, a pre-genital, a median, an anal, two 
adanal, and two epimeral plates. Sexual dimorphism 
marked, especially with regard to the capitulum. Females 
generally much larger than the males. 
- 5^ - 
Type species Ixodes rlcinus (Linnaeus), 175$ 
Key to the Indian species of the genus Ixodes 
(modified after Sharif (192&)) 
MALES 
1. Dorsum without lateral folds . 2 
Dorsum with lateral folds.. 3 
2. Internal spur on coxa I large; external spur 
obsolete or absent. rlcinus 
Both internal and external spurs present 
on coxa I; both spurs small and of the 
same size..... granulatus 
3, Dorsum with a single lateral fold, anal 
grooves divergent posteriorly . acutltarsus 
Dorsum with two lateral folds, anal 
grooves convergent posteriorly ...... holocyclus 
FEMALES 
1. Anal grooves closed, oval and pointed 
behind; coxa I without Internal spur .. holocyclus 
Anal grooves open and divergent 
behind; coxa I with Internal spur. 2 
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2. Coxa I with two strong subequal spurs; 
punctations few and sparsely scattered; 
palpal article II twice as long as 
article III . acutltarsus 
Coxa I with two markedly unequal 
spurs; the external being short or 
obsolete; punctations numerous and close 
set; palpal articles II and III subequal .... 3 
3, Scutum subpentagonal in shape; internal 
spur on coxa I comparatively long, external 
spur obsolete; postero-internal angles of 
coxae II and III subdentate . rlcinus 
Scutum elongate oval in shape; internal 
spur on coxa I comparatively short; external 
spur short but prominent; postero-internal 
angles of coxae II and III without any such 
processes granulatus 
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Ixodes riclnus (Linnaeus), 1753 
1911 Ixodes riclnus (Linn.)rNuttall et al. Ticks. 
A monograph of the Ixodoidea, Pt. 11:14-3-156. 
With a complete bibliography, pp. 14-3-14-4-, and 
varieties and subspecies pp. 156-161. 
193S Ixodes riclnus (Linn.):Sharif. Indian J. Vet. 
Sci. and An. Husbandry, S:362. 
MALE. 
The male, according to Sharif (1923), agrees fairly 
well with Nuttall and Warburton*s description of the 
male of Ixodes riclnus. only differing from it in having 
an ill-defined pseudoscutum of Sanfords brown color, 
and well developed deep cervical grooves. The rest of 
the scutum is auburn in color. The average size of 
the male, according to Nuttall et al. (1903) is 2.4-5 x 
1.3 mm. According to Wheeler, the length varies from 
2.35 to 2.3 mm. Size of only one male studied by 
Sharif was 2.2 x 1.6 mm. The specimens of males were 
not available to the present author. 
1 
FEMALE. 
The female, according to Sharif, agrees with 
Nuttall and Warburton^ description of the female of 
Ixodes riclnus but differs from it in having the scutum 
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nearly as broad as long. The author has examined 
several female specimens in the Rbcky Mountain Laboratory 
at Hamilton, Montana and found no remarkable difference 
in the length and width of the scutum. 
Distribution and Host. The species has a fairly 
wide distribution and is found only in cold and 
temperate regions (Senevet and Rossi, 1926). It is 
fairly well distributed in Europe and Russia. In 
Africa it has been recorded in Algeria, Tunisia, and 
Libya. In Asia from Japan, Annam, India (only one lot 
of females from a dog from Kashmir), Arabia, Asia Minor, 
and Transcaucasia. Its presence in New Zealand is 
doubtful. Sharif (1926) reports males and females 
from a sheep in the Kangra Valley, Western Himalayas 
(altitude 10,000 ft.). 
Specimens described as Ixodes ricinus from the 
United States and British Columbia have been found to 
be either I. paclflcus or ]C. californlcus. by Cooley and 
Kohls (19^5)* Nuttall et al. (1911, p. 159), according 
to Cooley and Kohls (19^5), describe Ixodes pacificus 
as Ixodes ricinus var. californicus. 
Ixodes acutitarsus (Karsh), 1880 
i860 Haemalastor acutitarsus Karsch. Mitthial, 
Munchener, Ent. vereine, 4:142. 
1899 Ixodes laevis Neumann. Mem. Soc. Zool. France, 
12:14-8,149; text fig. 21. 
1899 Haemalastor acutitarsus Karsch:Neumann. 
Ibid., p. 180. 
1901 Ixodes acutitarsus Neumann. Mem. Soc. Zool. 
France, 14:285, 286. 
1901 Eschatocephalus acutitarsus Neumann. Ibid., 
p. 290. 
1910 Ixodes gigas Warburton. Parasitology 3:397, 
398; text figs. 1, 2. . 
1911 Ixodes acutitarsus Neumann. Das Tierreich 
26:16. 
1911 Ixodes acutitarsus and Ixodes gigas Nuttall and 
Warburton. Ticks 2:202-204; text figs. 195,196. 
1916 Ixodes acutitarsus Neumann and Ixodes gigas 
Nuttall. Parasitology 8:325~327. 
1928 Ixodes acutitarsus (Karsch):Sharif. Records 
Indian Museum, 30:234—236. 
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MALE. 
Scutum is smooth with very fine sparsely 
scattered punctations all over; punctations more pro¬ 
nounced and abundant on the scapulae and between the 
cervical grooves. The lateral grooves are well indi¬ 
cated. The venter is slightly hairy. The anal groove 
is rounded in front and its posterior limbs are slightly 
divergent behind. Coxae I has two long subequal and 
pointed spurs which overlap Coxae II. Coxae II and IV 
possess two short spurs each, the external is pointed, 
the internal short and ridge-like. 
The capitulum is 1.5 mm. in length. The base is 
trapezoid, lateral sides slightly converging posteriorly, 
much broader than long. The palps are about three times 
as long as broad. Hypostome has 2/2 rows of teeth with 
about two teeth in each row; those in the external row 
are much longer than those in the internal row. 
FEMALE. 
The scutum of the female is broader than long. 
Punctations are fine, sparsely scattered, rare on the 
median field but abundant on the lateral fields. The 
dorsum has fine shallow punctations and is of a Dresden 
- 6o - 
brown color. The genital aperture lies opposite the 
intercoxal space between coxae III and IV, and the anal 
groove has its posterior limbs divergent as in the male. 
The capltulum is twice as long as broad. The 
base is subrectangular and is about twice as broad as 
long. The interval between the porose areas is less 
than the smallest diameter of these areas. The palps 
are four times as long as broad. 
I. gigas described by Warburton (1910) is the male 
of I. acutltarsus. 
Distribution and Hosts. Originally described by 
Karsch from Japan. Neumann* s I. laevls came from 
Sikkim, India. Warburton*s type specimen of I. gigas 
from Indian Museum collection (Reg. No. 1101) is from 
Punkabari in the Darjeeling District. Nuttall has 
recorded its occurrence on a man from Salween Valley, 
700 to S00 ft. altitude at Chemuteng, Tibet. Sharif 
records a female from an ox from the Miri hills in the 
Abor country, northeast frontier, Upper Assam. The 
accompanying label in the tube states that the species 
is 11 common in the Miri Hills and is rather difficult to 
dislodge from the host.” 
Economic Importance. Common in the Miri Hills in 
India, it is difficult to dislodge from the host. There 
is one record of its attacking man in India. 
Ixodes granulatus Supino 
1911 Ixodes granulatus Supino:Neumann. Das 
Tierreich, 26:20-21. 
1913 Ixodes kampl Nuttall. Parasitology 6:131-133; 
text fig. 1. 
1916 Ixodes granulatus Supino:Nuttall. Parasitology 
8:315,33*6; text fig. 17. 
1928 Ixodes granulatus Supino:Sharif. Records 
Indian Museum, 30:236-237. 
1932 Ixodes granulatus Supino:Krijgsman and Ponto. 
Veeartsenijkundige Mededeelingen 79^30,31 
(with two figures and description of the male 
for the first time). 
1939 Ixodes granulatus Supino:Schulze. Zeits. fur 
Parasitenkunde 10 (6):724-. 
MALE. 
The male (PI. V) of this species was unknown until 
1932. In that year Krijgsman and Ponto published the 
first account of the male, two of which were collected 
by Dr. Kopstein on Rattus condor ephlppium and Rattus 
rattus diardi, at Tijbodas (West Java). The author had 
an opportunity to examine four males collected by Dr. 
Gordon E, Davis of the U. S. Typhus Commission. The 
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specimens are in the Rocky Mountain Laboratory. 
These specimens were collected on Callosclurus 
ervthracus nagarun in Ledo, Assam, India, and on 
Callosciurus c[. quinquestriatus Andersoni in Myitkyina, 
Burma. 
The male is oval in shape, slightly pointed at the 
anterior end. The size varies from 1.4- x 0.9 mm. to 
1.6 x 1.02 mm. The color of the preserved specimens 
is dark brown with the ventral surface and marginal 
folds a bit lighter. 
Oapitulum. Basis flattened, almost rectangular 
in shape, being twice as broad as long, about 0.24 x 
0.12 mm. Palpi rounded apically, being twice as long 
as broad. Article I small, Articles II and III of 
about equal size. 
Hypostome of the male is somewhat broader than 
that of the female, and is slightly shorter than the 
palpi. Dentition 4/4. 
Scutum. Length 1.44 mm., width 0.32 mm. Pseudo¬ 
scutum not visible. Scapulae long and pointed at the 
top. The integument has numerous rounded punctations; 
from the center of most of these pits arises a hair. 
These pits are separated from one another by a distance 
equal to twice the diameter of the pits. Both dorsal 
and ventral surfaces show sparsely scattered hairs. 
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Ventral Plates. The anal plate is longer than 
broad, O.33 x 0.2 mm. to O.36 x 0.27 mm. The adanal 
plates are almost twice as long as broad, measuring 
O.36 x 0.13 mm. to 0.4 x 0.2 mm. Punctations on all 
plates equally numerous. Fine hairs on all plates. 
Legs. Subapical hump on tarsus I prominent, 
though small, less so on tarsus II, absent on tarsi 
III and IV, Haller^ organ almost elliptical in shape. 
Coxae lie very close together. Both external and 
internal spurs present on coxae I to III, the latter 
absent from coxa IV. First coxa slightly longer than 
wide. Others almost as long as broad. Splracular 
plate almost circular, about 0.2 mm. in diameter. 
Anal ring about 0.12 mm. in diameter. 
FEMALE. 
The female is almost oval in shape, with the 
anterior end the narrower, the body being broadest near 
the spiracles. The size varies from 1.75 x 1.2 mm. to 
5.9 x 5.1 mm. The scutum is longer than broad and is 
1 
dark brown in color. The color of the body varies 
from pale straw to dark brown. The dorsum is hairy. 
Capitulum. The length varies from 0.72 to 0.3 mm. 
Its base is subtriangular, Porose areas oval or sub- 
triangular, separated by about half the length of their 
- 6U- - 
longest diameter. Cornua moderate or sometimes almost 
absent. The palpi are long with Article I very small, 
Articles II and III considerably longer and subequal. 
The sutural line between Articles II and III is often 
not very distinct. Palpi are about four times as long 
as broad, 
Hypostome is long, sides nearly parallel, bluntly 
pointed apically. The corona is poorly developed or 
almost obsolete. Length of the hypostome is about 0.4-2 
mm. The hypostome is armed first with 3/3 rows, and 
then 2/2 rows of about eleven to thirteen unequal teeth. 
Lateral denticles are very large, being largest in the 
middle, decreasing in size toward both ends. The 
external cheliceral article has six cusps, progressively 
increasing in size from the distal end to the proximal. 
Scutum. The scutum is longer than broad. Size 
varies from 1.04 x O.7S mm. to 1.5 x 1.1 mm. Cervical 
grooves are faintly defined. 
Legs. Subapical hump on tarsus I moderately 
developed. Haller’s organ oval, remote from the distal 
end. 
Distribution and host. This species has been 
recorded from Java, Burma, and Assam India. It has 
also been taken Eplmys rufescens at Pashok in the 
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Darjeeling District* Nuttall^ type specimens of 
I* kempi (Res. No. were taken jSTsclurus 
erythraeus intermedius from Kobo in the Abor country, 
Sharif (192S) records specimens (?? from squirrel) 
from Kohima in the Naga Hills, Assam* Krijgsman and 
Ponto mention specimens having been collected by Dr. 
Kopstein on Rattus concolor ephlpplum and Rattus rattus 
Tijbodas. West Java, Dr, Gordon E, Davis of 
the U. s. Typhus Commission collected specimens from 
B 
Callosciurus erythraeus nagarum in Ledo, Assam and from 
Callosclurus q>. qulnquestrlatus Anderson! in Myitkyina, 
Burma (data unpublished). 
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Genus Haemaphysails Koch, 1544 
1544 Haemaphysails Koch. Arch, f. Naturg., 
1:237* (Original description) 
1^44 Rhipistoma Koch. Ibid., p. 239. (Neumann, 
1911, p. 105, makes Rhipistoma a synonym) 
1^^ Gonlxodes Air. Duges. Bull. Soc. Zool. France, 
13H29. 
1890 Herpetobla Canestrini. Prospetto dell1 
Acarofauna Tetranychini, Ixodini, Argasinl, 
pp. 456, 4-93, 527. 
1^97i Oplsthodon Canestrini. Nuovi Acaroidei della 
N. Guinea. Termeszetrajzl Fuzetek 20:465. 
1897a Prospodon Canestrini. Ann. Mus. Civico di 
storia nat. di Genova, Ser. 2a, 35:417. 
1911 Haemaphysalls Koch:Neumann. Ixodidae in Das 
Tierreich, p. 105. (Description and synonymy) 
1911 Haemaphysalls Koch:Nuttall and Warburton. A 
monograph of the Ixodoidea, Pt. II, Ixodidae, 
Section 1:105, 119. 
1915 Haemaphysalls Koch:Nuttall and Warburton. 
Ibid., Pt. Ill, the genus Haemaphysalls, pp. 
iii-xii, 394-547; Pis. VIII-XIII, Figs. 305-450. 
1925 Haemaphysalls Koch:Sharif. Records Indian 
Museum 30:250. (Synonymy and description of 
Indian species) 
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19^6 Haemaphyealls Koch:Cooley and Kohls. The 
genera Boophllus. Rhloicephalus and Haemaphysails 
(Ixodidae of New World). National Institute of 
Health Bull. 12>7. (Synonymy and description of 
New World species) 
Inornate ticks without eyes, anal grooves embracing 
the anus posteriorly (Metastriata). Festoons present. 
Usually of small size. Capitulum with base subrect- 
angular. Palpi normally short and conical with 
i. / 
Article II extending laterally beyond the basis 
capituli. Coxa I never bifid on the posterior side. 
Sexual dimorphism slight, the male possessing no ventral 
plates or shields. Spiracular plates usually oval or 
comma-shaped in the male; oval or rounded in the female. 
The ticks belonging to this genus are usually of small 
size. 
G-enotype, Haemaphysalls concinna Koch. 
Sharif (192S) mentions that though the majority of 
species of ticks in India belong to this genus, 
H. blsplnosa Neumann is the only one which is common 
and widely distributed and which is of economic impor¬ 
tance. In this paper the author shall describe only 
H. blsplnosa Neumann, 
Key for identification of the Indian species of 
the genus Haemaphysalis. modified after Sharif (1923). 
Footnotes have been added by the present author. 
MALES 
1. Lateral grooves either absent or represented 
by very short ill—defined depressions dorsal 
to the spiracles..... 2 
Well-defined lateral grooves present.. l{. 
2. Lateral grooves represented by short obsolete 
depressions situated dorsal to the spiracles . 3 
Palpal Article II without any ventral 
retroverted spur. turturis 
3. Palpal Article III with a dorsal retro¬ 
verted spur; Article II with a lobe-like 
projection on the supra internal 
margin. hystricis 
Palpal Article III without a dorsal 
retroverted spur; Article II with no 
such projection . birmaniae 
4. One or more coxae strongly spurred .... 
Coxal armature normal and inconspicuous 
5 
9 • • 
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5. All coxae and trochanters with strong 
subequal spurs; a strong ventral retro- v 
verted spur on Article II proper and not 
on its lateral salience which is slight 
... montgomeryi 
Coxae II and III only feebly spurred; 
ventral trochantal spurs obsolete or poorly 
developed; Article II either without well 
developed ventral retroverted spur or if 
present situated on its lateral salience 
r which is generally strong i ... 6 
6. Coxa IV with two long spurs  . 7 
Coxa IV with one long spur   g 
7. Palpal Article III with a long lateral spur; 
lateral grooves short.. cornigera 
forma typica 
Palpal Article III with a rudimentary 
lateral spur; lateral grooves long ... cornigera 
var. anomala 
Coxae I and IV each with a long spur; a 
ventral retroverted spur on the lateral 
salience of Article II.# 
Only coxa IV with a stout long tapering 
spur; no ventral retroverted spur on the 
lateral salience of Article II . - 
spinigera 
flava 
1 §.• flava is an exception; it has a slightly developed 
spur on Article II and well developed spur on coxa II. 
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9. Palpal Article III with dorsal retroverted * 
spur more or less erect.  10 
Palpal Article III with no such spur •..•••••• l4 
10. Cornua very strong, as long as basis 
capitull. 11 
Cornua moderate . 12 
11. Palpal Article II much longer than 
Article III ........ aculeata 
Palpal Articles II and III subequal .. cuspidata 
12. Comparatively small species; scutum 
coarsely punctate; dorsal spur on 
palpal Article III internal in position 
v 4 
and its ventral retroverted spur 
comparatively long .. parva 
Comparatively large species; scutum 
finely punctate; dorsal spur on palpal 
Article III in the middle and its ventral 
retroverted spur comparatively short 13 
> 
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13. Dorsal spur on Article III long and 
prominent .. bispinosa 
forma typica 
Dorsal spur on Article III broad 
ridge-like and obsolete ..,. bispinosa 
var. intermedia 
14. Palps strongly salient laterally 
(hypostome 6/6); trochantal spur 
slight .. formosensls 
Palps only slightly salient laterally . 15 
15. Scutum markedly elongate; palps short 
cone-shaped, as broad as long, and meeting 
each other at obtuse angle; lateral 
salience of Article II with dorsal and 
ventral retroverted spurs.  16 
Scutum short oval, palps much longer than 
broad and not meeting each other at an 
obtuse angle; lateral salience of Article 
II without retroverted spur. 17 
16. Retroverted spurs on the salience of Article 
II strongly developed, the ventral being 
longer than the dorsal; punctations 
comparatively numerous; cornua long and 
pointed ..  leachl 
forma typica 
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Retroverted spurs on Article II obsolete 
and subequal; cornus short and blunt, 
punctations few and sparsely 
scattered . leachl 
var. indlca 
17. Dorsal postero internal angle of palpal 
Article III produced into a retroverted 
process ... Wellington! 
No such process on Article III, its 
posterior border straight . 1$ 
IS. Hypostome 6/6; tarsi tapering . howletti 
Hypostome 4/4; tarsi humped . campanulata 
FEMALES 
1. Palps not salient laterally, not wider than 
* 
basis capitulum . 
Palps more or less salient laterally . 
2, Capitulum Aponomma-like without ventral and 
dorsal retroverted spurs on palps; coxa I 
with obsolete spur; scutum broadest in the 
anterior third and narrowing considerably 
towards the posterior end; hypostome 3/3 . 
.*. inermis 
var. aponommoides 
2 
3 
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Capitulum not Aponomma-like; with a ventral 
retroverted spur on Article III; coxa I 
with a fairly well developed spur; scutum 
broadest in the middle but narrowing towards 
the posterior end ... formosensis 
3. Trochantal spurs distinct .. 4 
Trochantal spurs feeble or absent .... 5 
Trochanters all spurred; palps very slightly 
salient, a ventral retroverted spur on 
palpal Article II proper ,. montgomeryi 
Only trochanters II and IV with conspicuous 
spurs; palps strongly salient, palpal 
Article II without ventral retroverted 
spur howlettl 
5. Palpal Article III with a distinct dorsal 
retroverted spur, more or less erect 2 .... 6 
Palpal Article III without such a spur but 
posterior border may protrude . .  12 
a See H. cornigera which has a dorsal spur., The dorsal 
spur in H. cornigera is equal to the spur in 
H. bispinosa. 
3 See H. cornigera which has a slight spur. 
Palpal Article II much longer than 
Article III . aculeata 
Palpal Articles II and III subequal .... 7 
Lateral salience of palpal Article II 
with a ventral retroverted spur.spinlgera 
Lateral salience of palpal Article II 
without such a spur ... S 
Dorsal spur on palpal Article III very 
strong; cornua very strong ..... cuspldata 
Dorsal spur on palpal Article III 
moderate or short; cornua moderate . 9 
Scutum at least as broad as long or broader 
than long; comparatively large species, hystricls 
Scutum longer than broad; comparatively 
small species.. 10 
Dorsal spur on palpal Article III internal 
in position and its ventral spur 
-comparatively strong.. . parva 
Dorsal spur on palpal Article III in the 
middle and its ventral spur comparatively 
short 11 
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11. Dorsal spur on palpal Article III 
fairly strong .. blsplnosa 
forma typica 
Dorsal spur on palpal Article III 
broad, ridge-like and obsolete .... blsplnosa 
var. intermedia 
12. Palps short, cone-shaped, as broad as 
l g. 13 
Palps much longer than broad. l4 
13* Punetations comparatively numerous; lateral 
salience on Article II with short but 
distinct dorsal and ventral retroverted 
spurs; hypostome generally more than 4/4 . 
.    leachl 
forma typica 
Punctations comparatively few; lateral 
salience on Article II with obsolete 
dorsal and ventral retroverted spurs; 
hypostome 4/4 .. leachl 
var. indlca 
14. Palpal Articles II and III equal; Article 
III with postero Internal angle on the 
dorsal surface produced into a well 
developed process . wellingtonl 
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Palpal Articles II and III generally 
unequal and Article III without such a 
process ..... . 15 
15. Scutum broader than long .......  l6 
Scutum generally longer than broad, or as 
long as broad... 17 
16. Palpal Article II widest distally; 
punctations large ........  kinnearl 
Palpal Article II widest in the middle 
or near the base, punctations fine ... birmaniae 
17. Porose areas large and Interval between 
1 
them much less than their diameter; 
coxal armature less developed than the 
normal type ... sewelli 
Porose areas small and the interval 
between them more than their diameter; 
coxal armature normal .. lg 
IS. Hypostome 6/6 or 7/7; lateral salience 
slight . sundrai 
Hypostome less than 6/6; lateral salience 
well marked ..  19 
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19. Palpal Article III with ventral 
retroverted spur poorly developed; 
scutum as long as broad, broadest in 
the middle . 
Palpal Article III with ventral retro 
verted spur well developed; scutum 
longer than broad, broadest in the 
anterior half . 
20. Scutum cordate, narrowing posteriorly; 
tarsi humped; lateral salience on Article 
II sharply pointed.*.. 21 
Scutum oval; tarsi tapering gradually; 
lateral salience on Article II ends 
broadly .. 22 
21. Lateral salience on Article II with a 
lobe-like ventral retroverted process .. choprai 
Lateral salience on Article II without 
such a process . campanulata 
22. Punetations on the scutum numerous and 
deep; the lateral contour on Article II 
not continuous with that on Article 
III .. cornlgera 
forma typica 
flava 
20 
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Punetations on the scutum less numerous 
and superficial; the lateral contour of ' 
Article II continuous with that of 
Article III . cornlgera 
var. anomala 
Schulze in 1918 created the new genus Alloceraea 
to include the species inermis Birula. Nuttall and 
Warburton had placed this species as Haemaph.ysalis 
inermis (under the genus Haemaphysalis). though they 
noticed the similarity of this species to members of 
the genus Aponomma. Schulze also pointed out that 
probably H. warburtonl Nuttall may belong here (i.e., 
in his new genus Alloceraea). Specimens of warburtoni 
were not available to him. To his new genus Alloceraea. 
Schulze designated a position intermediate between 
Haemaphysalis Koch and Aponomma Neum. The characteristics 
that resemble Aponomma (or Amblyomma) according to Schulze 
are “in both sexes the long palpi do not have lateral 
saliences on the second article, there is an absence of 
fan of hairs on article II which is replaced by a few 
bristles and the hypostome has teeth at the base passing 
over into plates; also in the male. Finally we are 
reminded of Amblyomma by the marginal shields, turned 
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sharply inward, In contrast to the statements of 
Nuttall. Similar to Haemaphysalis is the brown 
coloring without ornamentationand the chitinous 
laminae on trochanter I, And lastly the hosts are 
mammals as in Haemaphysails. and not reptiles as in 
Aponomma.11 Schulze further added some more char¬ 
acters in 1925 and finally his reasons for forming a 
new genus are as follows: 
“Shape of palpi (length, narrowness, absence of 
lateral projections), which are unusual for Haema- 
V T 
physalls. shape of basis capituli of hypostome, 
structure of hypostome, a small number of setae on 
article II of the palpi. Anal and genital grooves of 
the male, shape of peritreme, plates on festoons and 
shield like chitinization of abdominal surface of the 
male.11 
Schulze found that the only resemblance of this 
species (inermis .. translator’s remark) with 
Haemaphysalis is in its brown pigmentation and in the 
presence of a caudate directed spur on the dorsal side 
of trochanter I (Vert&ug I in Russian). As for the 
shape of the body and color of a well engorged female, 
Schulze correctly noted its resemblance to Ixodes. 
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The genus Alloceraea Schulze did not receive 
recognition by foreign authors, ex., Nuttall, Sharif, 
Pavlovski, Olenev, Pomerantzev, and others. 
Sharif (192S and 193^) considered the genus 
Alloceraea as synonym of Haemaphysalls on the basis 
that the majority of distinguishing characters given by 
Schulze are more or less peculiar to other species of 
Haemaphysalis. Sharif attributes the paucity of hairs 
on palpal Article II and the Ambly omnia-like hypos tome 
of £* inermis as apparently due to the ability to 
engorge quickly. The absence of eyes in this species 
is considered by Sharif as a primitive character in 
contrast with the absence of eyes in Aponomma which is 
regarded by Sharif as a secondary adaptive character. 
Pospelova Shtrom (194-5) points out that the above 
explanations of Sharif are inconclusive. He points cut 
that fully sexually developed inermis do not engorge any 
faster than the majority of other Ixodidae (about g days) 
and he further points out that Sharif*s explanation of 
the absence of eyes in Haemaphysalls was disproved by 
Pomerantzev (1937) who gave a more likely explanation of 
it. Sharif, according to Pospelova Shtrom, was evi¬ 
dently right to deny any possible connection between 
inermis and Amblyomma-Aponomma but rather connected the 
genus Haemaphysalls with Ixodes. 
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Pomerantzev (1926) proposed the chaetotaxy of the 
anal orifice and the structure of the apron as taxonomic 
characters. Pospelova Shtrorn in 1939 expressed his 
opinion concerning the subgeneric significance of 
Alloceraea but he did not come to a definite conclusion. 
Later in 194-5 the same author pointed out that lack of 
material kept him from coming to definite conclusions 
then. But in his paper in 194-5 he came to the following 
conclusions. 
“Haemaphysalis warburtoni has no characters which 
will separate it from other species of Haemaphysalis.“ 
He points out several characteristics of H. warburtoni 
and compares them with those of other species of 
Haemaphysalis. and finally arrives at the conclusion that 
morphologically H. warburtoni is closely related to 
various other species of the genus Haemaphysalis. Finally 
he points out that the biology of H. warburtoni and its 
seasonal adaptation do not differ substantially from some 
of the other Haemaphysails. 
He is of the opinion that the species inermis has 
certain peculiarities in its structure and biology which 
separate it considerably from other Haemaphysalis and 
for this species he supports Schulze in creating the 
genus Alloceraea. The main points of difference between 
the two subgenera Haemaphysalis and Alloceraea as tabu- 
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lated by Pospelova Shtrom are as follows: 
Characters_Submenus Alloceraea Subgenus Haemaphysalls 
Apron Short with a weakly Well developed with 
developed fringe long fringe 
Chitinous 
platelets on 
abdominal 
surface of d* 
Partly joined in 
three plates of 
irregular shape 
Not joined in 
plates 
Lateral Present 
projection on 
proximal angles 
cf basis 
capituli of 
hypostome of 
the sexually 
developed ticks 
Eggs Large in size but 
small number 
(about 200) 
Absent 
Medium and small in 
size; the number 
1500 to several 
thousands 
Larvae and In several hours In several days 
nymphs engorge 
Discussing the relationships of the various groups 
of species in the subgenus Haemaphysalls. the author 
comes to the conclusion that the groups warburton1. 
clnnabarina. and punctata are related groups. However, 
warburtonl is distinguished by certain primitive 
characters (shortness of apron, resemblance of its 
larvae to those of Ixodes. by the relatively large size 
•» 
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and small number of eggs, and by relinquart distri¬ 
bution) which are analogous with the same of 
H. (Allocera) inermis. although they are expressed to 
a lesser degree. This emphasizes the opinion 
expressed by earlier authors that warburton1 is an 
intermediate species connecting both subgenera of the 
genus Haemaphysalis. 
This new genus, however, does not seem to be 
recognized by recent authors. 
Haemaphysalis blspinosa Neumann, 1397 
1397 Haemaphysalis hispinosa Neumann (PI. VI). 
Mem. Soc. Zool. France, 10:341-342; figs. 7, 3. 
1905 Haemaphysalis neumannl Donitz. Sitz. G-es. 
Naturf. Freunde,pp. 127-129, 134; figs. 4-6. 
1907 Haemaphysalis blspinosa Neumann:Warburton. 
Imp. Dept. Agri. India Bull. 6:11; fig. 9. 
1911 Haemaphysalis neumannl Donitz:Neumann. Das 
Tierreich, 26:109. 
1915 Haemaphysalis blspinosa Neumann:Nuttall and 
Warburtom. A monograph of the Ixodoidea, Pt. 
111:426-432; figs. 353-362a. 
1926 Haemaphysalis blspinosa Neumann:Fielding. 
Commonwealth of Australia, Dept, of Health Serv. 
Publ. 9•60. 
1923 Haemaphysalis blspinosa Neumann:Sharif. Records 
Indian Museum, 30:255; fig. 12. 
MALE. 
Body. The scutum measures from 1.45 mm. x 1 mm. 
to 2.3 x I.65 mm., is yellow or brown in color, elongated 
oval, braodest in the middle with slight constrictions 
near the spiracles. Punctations fine and irregularly 
scattered. “Cervical grooves represented by small 
posteriorly convergent depressions which may in some 
cases by continued by shallow diverging areas. The 
emargination is moderately deep.“ Sharif (192&) 
Lateral grooves long, well marked, commencing opposite 
the second pair of legs and ending behind spiracles 
and each includes the extreme festoon of the side; 
festoons very long (almost twice as long as broad). 
Venter is pale yellow, slightly hairy. Spiracle 
pale in color, suboval in shape, longer than broad, 
broadest posteriorly. Anal groove and genital groove 
well developed. 
Capitulum. The length of the capltulum varies 
from 0.35 to 0.4 mm. It is nearly as broad as long. 
The basis is rectangular, twice as broad as long. 
Cornua is fairly well developed. Palps are slightly 
salient. Article I is distinctly large, Articles II 
and III subequal. Article III bears a dorsal and a 
ventral spur. 
Hypostome. Clavate with a rather large corona. 
Nuttall and Warburton give the dentition 4/4 to 6/6 
with equal teeth. Sharif (19281) mentions “in nearly 
every specimen that I have examined the hypostome has 
4/4 rows of teeth with about nine teeth in each row; 
an additional internal row of fewer teeth may be present 
on each half.11 The author has examined several speci¬ 
mens of H. bispinosa at the Rocky Mountain Laboratory 
and found the hypostome with 4/4 rows of teeth with 
seven to nine teeth in each row. 
Legs. Ooxae almost contiguous, progressively 
increasing in size from I to IV. A small internal 
spur present on all coxae. Tarsus I with a dorsal hump. 
Dorsal hump slight on tarsus IV. Trochanters I to IV 
with small spurs. 
Genital aperture between coxae II. 
FEMALE. 
Body. The size of the female varies with the degree 
of engorgement. Unfed females measure nearly 2.25 x 
1.7 mm. and are elongate oval in shape. The size of 
engorged females may reach 7x4 mm. The scutum is 
yellow or brown in color, subcordiform in shape, 0.3 x 
0.3 mm. to 1.25 x 1.2 mm. with unbroken contour. 
Cervical grooves begin near the anterior margin as fairly 
deep furrows which converge nearly in the middle and then 
diverge outward, just reaching the postero-lateral border. 
Punctations numerous and fine. Marginal grooves 
commence opposite the second pair of legs and each 
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includes two festoons of the side. Entire body is 
punctate. Venter almost of the same color as the 
dorsum. Spiracles whitish to yellowish, nearly 
circular. Preanal and genital grooves well developed. 
Coxal groove well marked. 
Capltulum is about 0.44 mm, in length; the basis 
is nearly three times as broad as long; the cornua 
short and blunt; the porose areas are oval, not well 
defined, and far apart. The lateral saliences of the 
palps are fairly well developed. 
Hypostome as in male. 
Coxae I to IV with very poorly developed internal 
spurs, 
Legs. Trochanters I to IV with poorly developed 
spurs. Tarsi I and IV without a prominent dorsal hump. 
Haller1s organ circular. 
Genital opening between coxae II. 
Distribution and Hosts. 
This species is very widely distributed and has a 
variety of hosts. In India it has been reported from 
Burma, Assam, Bengal Presidency, Bihar, and Orissa 
Presidency, Punjab and Andaman Islands. The various 
hosts on which it has been collected in India include 
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sheep; cattle; dog; cat, Fells tlgrls; lion, Canls 
aurena, Viverrlcula mulaccensls, Canls flmillarls. 
Equus caballus. Talpa sp., Macacus slnicus, Hemltragus 
hylocrlus. foxhounds, polecat, mousedeer pig* It has 
also been recorded from Ceylon, Federated Malay States, 
China, Japan, Borneo, Sumatra, Australia, New Zealand, 
Tasmania, and British East Africa. Various hosts 
include fowl, Nemorhaedus clnereus. Chinese roebuck 
(Hydropotes inermis)t horse, and wild red deer in Borneo. 
Economic Importance. 
Sharif mentions it as one of the most common and 
serious pests of cattle in India. Patton and Cragg 
(1913) mention Haemaphysalls blsplnosa to be naturally 
infected with the flagellate Crlthldla haemaphysalidis 
Patton in Madras, India. 
This tick is most commonly found on mammals in all 
stages. 
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Genus Rhiplcephalus Koch, 1344 
^■606 ^X0(3-es (en partim), Latreille. (Genera Crustaceorum 
et Insectorum 1:155,156. 
lg31*' Ixodes (enpartlm), Duges. Ann. Sci. Nat. (2): 
2:33- 
1SW Ixodes (en partim), Gervais. In Walcknaer's 
Histoire Naturalle &e Insectes, Apteres 3:234-236. 
1644 Rhiplcephalus (en partim), Koch. Arch. 
Naturgesch. 10 (l):233. 
* 
1^7 Rhiplcephalus (en partim), Koch. Ubersicht des 
Arachnidensystems Heft 4:26 (Nurnberg). 
1639 PhauloIxodes Berlese. Acari Myriopoda et 
Scorpiones hucusque in Italia reperta LV, Nos. 
7, 6. 
1^97 Rhiplcephalus (en partim), Neumann. Mem,; Soc. 
Zool. France, 10:334,335. 
x904 Rhiplcephalus (Eurhlplcephalus) Neumann. Arch. 
Parasitol., 3:443,449. 
1911 Rhiplcephalus Neumann. Das Tierrelch 26:32. 
1911 Rhiplcephalus Nuttall and Warburton. Ticks, 
Pt. 11:122. 
1913 Rhiplcephalus (Pterygodes) Neumann. Bull. Soc. 
Zool. France, 33:147-149. 
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1926 Rhlplcephalus Koch:Fielding. Commonwealth of 
Australia Service Publ. (Tropical Div.):9. 
1922 Rhipicephalus Koch;Sharif. Records Indian 
Museum 30:274-. 
1946 Rhlplcephalus Koch:Cooley. Federal Security 
Agency, U. S. Public Health Service, National 
Institute of Health Bull. 187:23. 
Usually inornate ticks with eyes and festoons. 
Males with adanal shields and usually a pair of 
accessory shields. Basis capitull hexagonal dorsally, 
palpi short. Coxa I bifid, deeply divided. Spiracular 
plate bluntly or elongate comma-shaped. Anal and 
median postanal grooves present. Sexual dimorphism 
slight. Caudal process in the male present or absent. 
G-enotype, Rhipicephalus sanguineus (Latreille), I806. 
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Key to the Indian species of Rhipicephalus. after 
Sharif (192S). 
MALES 
1. Adanal shields triangular with internal margin 
almost atraight; punctations comparatively 
numerous, unequal and irregularly arranged; 
basis capltuli three times as broad as 
long. sanguineus 
2. Adanal shields sickle-shaped with external 
and posterior margins forming a regular 
curve; punctations comparatively less 
numerous, strongly unequal, larger ones 
few in number and regularly arranged, finer ones 
numerous, very minute and hardly visible; 
basis capltuli twice as broad as long 
...... haemaphysaloldes 
FEMALES 
1. Punctations numerous, close set, irregularly 
arranged, unequal, larger ones not found in 
the posterior portion of the median field 
... sanguineus 
Punctations few, sparsely scattered, strongly 
unequal, larger ones arranged almost in longi¬ 
tudinal rows and found in the posterior portion 
of the median field, finer ones hardly 
visible ......  haemaphysaloldes 
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Rhlplcephalus sanguineus (Latreille), 1506 
lS06 Ixodes sanguineus Latreille. Genera Crusta- 
eeorum et Insectorum 1:157. (Original 
description) 
1$44 Rhiplcephalus sanguineus (Latreille):Koch. 
Arch. Naturgesch. 10 (l):236-239. 
1^97 Rhlplcephalus sanguineus (Latreille):Neumann. 
Mem. Soc. Zool. France, 10:3^5* (Description 
and synonymy) 
1905 Rhlplcephalus sanguineus Donitz. Sitz. Ges. 
Naturf. Freunde, pp. 109-111. 
1907 Rhlplcephalus sanguineus (Latreille):Christophers. 
Sci. Mem. Off. Med. Snit. Depts. India (N.S.), 
29:42-45. 
1907 Rhlplcephalus sanguineus (Latreille):Warburton. 
Bull. Imp. Dept. Agri. India, 6:10; text figs. 
2-6, 6, 12. 
1906 Rhiplcephalus sanguineus (Latreille):Samson. 
Sitz. Ges. Naturf. Freunde, pp. 46-50. 
1906 Rhlplcephalus sanguineus (Latreille):Bonnet. 
Arch. Par^sitol. 12:262-264. 
1906 Rhlplcephalus sanguineus (Latreille):Howard. 
Ann. Transvaal Mus., 1:124-126; PI. VIII, fig. e; 
PI. IX, fig. 4; PI. X, figs, e, k. 
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1903 Rhlplcephalus texanus Banks. U. S. Dept. Agri., 
Bur. Ent. Tech. Ser. 15:34, 35; PI. V, figs. 1-4. 
1909 Rhlplcephalus sanguineus (Latreille):Newstead. 
Ann. Trop. Med. Parasitol., 3:^37-43$. 
1910 Rhlplcephalus brevlceps Warburton. Parasitology 
3:393, 399; text fig. 3. 
1911 Rhlplcephalus sanguineus sanguineus Neumann. 
Das Tierreich 26:35,36; text figs. l6, 17. 
(Description and Synonymy) 
1912 Rhlplcephalus sanguineus (Latreille):Hooker et al. 
Dept. Agr., Bur. Ent. Bull. 106:102-111; 
PI. VI, figs. 10-17. 
1914 Rhlplcephalus sanguineus (Latreille):Cunliffe. 
Parasitology 6:372-37$; 4 text figs. 
1915 Rhlplcephalus sanguineus (Latreille):Nuttall. 
Parasitology 7**443-456. 
1916 Rhlplcephalus sanguineus (Latreille):Nuttall. 
Bull. Ent. Research 6:323-330; text figs. 25-23. 
1926 Rhlplcephalus sanguineus (Latreille):Fielding. 
Commonwealth of Australia, Dept. Health Service 
Publ. (Tropical Div.) 9:70; text fig. 29. 
1923 Rhlplcephalus sanguineus (Latreille):Sharif. 
Records Indian Museum, 30:275-279. 
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1932 Rhlplcephalus sanguineus (Latrellle):Krijgsman 
and Ponto. Veeartsenijkundige Mededeelingen, 
79. 
1944 Rhlplcephalus sanguineus (Latrellle):Mudaliar. 
Indian Vet. J. 20:2-3. 
1945 Rhlplcephalus sanguineus (Latrellle):Finnegan. 
British Museum Econ. Series 16:24. 
1946 Rhlplcephalus sanguineus (Latrellle):Cooley. 
National Institute of Health Bull. 157:24-29; 
figs. 6, 7. 
MALE. 
Body. The body of the male Is elongate oval in 
shape narrowing down gradually toward the anterior end. 
Its size varies from 2 x 1.2 mm. to 3.5 x 2.4 mm. 
Capitulum is as long as broad. The entire length 
of the capitulum from tips of palpi to postero-lateral 
corners, 0,45 to 0.6 mm. Width of the basis 0.46 to 
O.69 mm. Viewed from the dorsal aspect the basis 
appears as a broad hexagon with lateral saliences in the 
anterior half. The posterior and the postero-lateral 
sides of the hexagonal basis are concave, the other sides 
almost straight. The cornua are short and slightly 
pointed. Palpal Article I not distinctly separate from 
Article II ventrally, though the sutural line is clear 
dorsally. In dorsal view Article I bears a small sharp 
point on the inner side. Articles II and III subequal. 
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Hypostome is clavate with a distinct corona* 
Dentition is 3/3 with six to eight teeth in each file. 
Scutum is either of Sanford1s brown or bay color; the 
size varies from 1.26 x 0.24 mm. to 2.7 x 1.62 mm. 
Scapulae long and blunt. Eyes oval, slightly convex. 
Cervical grooves are short pits. Lateral grooves 
well developed commencing at the level of the eyes and 
terminating after the second festoon. Festoons about as 
long as wide. Punctations comparatively few and of 
unequal size. The larger punctations are more numerous 
in the anterior half and each bears a fine short hair. 
The smaller and larger punctations are all intermingled. 
Coxae. Coxa I deeply cleft, two spurs close 
together. The external spur pointed and much narrower. 
Coxae progressively Increasing in size from I to IV. 
External spurs on coxae II to IV negligible. 
Legs. Legs I and II comparatively thinly set. 
Legs III and IV thickly set. 
Tarsi II, III and IV with a terminal and a sub¬ 
terminal ventral spur. 
Splracular plate elongate, comma-shaped. 
Genital aperture situated between the anterior 
portions of coxae II. 
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FEMALE. 
Body. The size of the unfed female varies from 
2.2 x 1.4 mm. to 2.7 x 1.62 mm. Fed females may 
measure 11.5 x 7*5 mm. The shape is either elongate 
oval, gradually narrowing toward the anterior end, or 
elliptical. Postero-lateral and postero-median grooves 
usually present and conspicuous. Marginal grooves 
distinct. 
Capitulum. The length of the capitulum varies 
from 0.52 to 0.62 mm. It is slightly wider than long 
and the width varies from 0.62 to 0.79 mm. Viewed 
dorsally the basis has a hexagonal shape with all the 
sides almost straight. The cornua are short. 
Porose areas small, oval to elliptical, depressed with 
their longer axes longitudinal, separated from each 
other by a distance longer than their greatest diameter. 
The surface of basis is smooth, shining and sparsely 
punctate, with a few hairs. 
Palpal Article I small, visible as a small sharp 
point on the inner side; ventrally it has a subtriangular 
plate on the inner side. Palpal Article II and III 
subequal. 
Hypostome is clavate with a distinct corona. 
Dentition 3/3 with eight to ten teeth in each file. 
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All teeth of about the same size. Length of the 
hypostome 0.3& to 0.4 mm. 
Scutum. The scutum varies in size from 1.14 x 
i 
1.02 mm. to 1.5 x 1.25 nun. Oval in shape, broadest 
near the middle (slightly posterior), broadly rounded 
behind. Scapulae long and rounded. Eyes oval, 
slightly convex, situated at the broadest part of the 
scutum. Cervical grooves short. Lateral carinae 
faint. Fairly punctate with short fine hairs arising 
out of the larger punctations. 
Coxae. Coxae like the male, but subequal. 
External spurs on coxae II to IV, comparatively more 
prominent. Broad and very short internal saliences, 
comparable to inner spurs on coxae II to IV. 
Legs. Comparatively thin. All legs of the same 
length and thickness. Tarsi II, III, and IV each with 
a terminal and subterminal ventral spur. 
Spiracular plate short, comma-shaped. 
G-enltal aperture situated between coxae II. 
Economic Importance. This species is a pest of 
considerable importance, attacking both domestic and wild 
animals. It is distributed throughout India. There 
is a record of its attacking man in the United Provinces, 
India. Rhlplcephalus sanguineus is probably the most 
cosmopolitan tick in the world. It is widely distri¬ 
buted both in the Old, as well as the New, World. 
Transportation of dogs greatly facilitates the distri- 
r 
bution of this tick. In the Old World it is a trans¬ 
mitting agent of fievre boutonneuse among dogs, and to 
man. This disease has not been recorded yet from the 
New World, but it cannot be safely assumed that it h©.s 
not been introduced. 
R. sanguineus is also the vector of canine piro- 
plasmosis which is well known in Europe, Asia- and 
Africa, This disease has also been recognized in the 
United States, Puerto Rico, Brazil and Panama. 
Parker, Philip and Jellison (1933) showed that 
under experimental conditions R. sanguineus will harbor 
and transmit the infectious agent of Rocky Mountain 
spotted fever. 
Dra. P. Regendanz and Julio Muniz (1935) in 
laboratory experiments on guinea pigs were able to 
demonstrate stage to stage transmission in R. sanguineus 
of "exanthematic typhus'1 of Sao Paulo, now known to be 
the same as Rocky Mountain spotted fever. 
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Rhlplcephalus haemaphysaloldes Supino, 1697 
1^971 Rhlplcephalus haemaphysaloldes ruber, Rhlpl¬ 
cephalus haemaphysaloldes niger Supino, 
Atti della Soc. veneto-trentina dl sc, Naturali 
(2) 3:234. 
18>97 Rhlplcephalus paulopunctatus. Rhlplcephalus 
haemaphysaloIdes. Rhlplcephs,lus ruber Neumann. 
Mem. Soc. Z ool. France, 10:397,39^,417,4l6. 
1902 Rhlplcephalus paulopunctatus. Rhlplcephalus 
haemaphysaloldes ruber Neumann. Arch. 
Parasitol. 6:121,125,126; text fig. 6. 
1904 Rhlplcephalus haemaphysaloldes Supino:Neumann. 
Arch. Parasitol. 6:454. 
19072 Rhlplcephalus hae maphy s aloIde s Supino:Warburton. 
Bull. Imp. Dept. Agri. India 6:10; text fig. 15. 
1911 Rhlplcephalus hae maphy s alo1de s hae maphy s alo1de s. 
Rhlplcephalus hae maphy s aloide s niger Neumann. 
Das Tierreich 26:41,46; text fig. 21. 
1 Sharif regards R. haemaphysaloIdes niger a doubtful 
subspecies; more probably it is a variation of 
R. haemaphysaloldes, according to him. 
2 Sharif points out that text fig. 15 is that of 
R. haemaphysaloldes and not that of Hyalomma 
aegyptlum Linn., as stated by Warburton. 
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192$ Rhiplcephalus haemaphysaloldes Supino:Sharif. 
Records Indian Museum, 3^;279. 
1930 Rhiplcephalus haemaphysaloldes Supino:Sharif. 
Records Indian Museum, 32:111-112. 
1932 Rhiplcephalus haemaphysaloldes Supino:Krijgsman 
and Ponto. Veearbsenijkundige Mededeelingen, 
No. 79* Batavia. 
194-5 Rhiplcephalus haemaphysaloldes Supino:Finnegan. 
British Museum Econ. Series 16:24-4-6. 
MALE. 
Body. The body of the male is elongate oval in 
shape, narrowing gradually at the anterior end. The 
broadest part is across the spiracles. Its size 
varies from 2.2 x 1.4- mm. to 3.75 x 2.6 mm. 
Capltulum. Length of the capitulum varies from 
O.55 to 0.65 mm. Basis when viewed dorsally looks like 
a hexagon with the posterior and postero-lateral sides 
slightly concave, and longer than the antero-lateral 
sides; the anterior side is the longest. Cornua are 
short and pointed, comparatively larger than R. 
sanguineus. Surface of the basis punctate. 
Palpi are longer than broad. Article I small, 
hardly visible dorsally. The sutural line between 
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Articles I and II is not clear ventrally, though it is 
distinct dorsally. It hears a suhtriangular plate on 
the ventral side which bears seven or eight hairs on 
its inner border, "Article II is strongly constricted 
in the proximal half and bears a ridge running round 
/ 
the middle of the dorsal, ventral and external surfaces, 
thus making a lateral salience. It usually bears six 
feathery hairs on the infra-internal and four simple 
ones on its supra-internal margin." Sharif (192S) 
Articles II and III are subequal. Article III is 
broader than long and bears a spur-like prominence on 
its ventral surface. 
Hypostome clavate with a distinct corona. 
Dentition 3/3 with seven to nine teeth in each row. 
Scutum. The scutum is usually of Sanford’s brown 
color* Sharif (192S) mentions the color to vary from 
Sanford’s brown to warm blackish brown. It is oval in 
shape being broadest near the spiracles. Pseudoscutum 
is not distinct. The cervical grooves are represented 
by two small converging pits which are continued 
posteriorly as very shallow depressions converging at 
first, and later diverging out. The lateral grooves 
commence opposite the third pair of legs and extend 
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posteriorly to include one or two festoons of each 
side. The postero-median groove extends to about 
one-third of the length of the scutum. It starts 
as a deep broad groove posteriorly and becomes much 
narrower and shallower at the anterior end. On 
either side of the median groove is a broad shallow 
depression (the postero-lateral groove) about half the 
length of the postero-median groove. Posteriorly 
these depressions are continuous with the grooves 
separating festoons III and IV of either side. These 
grooves very seldom become elongated. 
Venter. The venter is almost of the same color 
as the dorsum, and is slightly more hairy. There are 
eleven well developed scutes. Caudal appendage, when 
present, is formed by the protrusion of the median 
festoon. 
The adanal shields are more or less sickle-shaped 
or a subquadrilateral in shape, with the posterior 
margin convex, the outer margin more or less convex. 
The anterior margin makes an acute angle with the outer 
margin, and the inner margin beginning at the anterior 
end of the anal aperture is concave. The adanal 
shields are punctate. The accessory shields are poorly 
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developed and not distinctly chitinized, being 
represented by small 
chitinous protrusions near 
the posterior end of the 
adanal shields. 
Coxae subequal. Coxa I strongly bifid, the outer 
spur is thinner, the inner considerably broader. 
External spurs on coxae II to IV distinct, though small. 
i 
Internal spurs represented by saliences, which may even 
be indistinct. 
Legs in the male are thicker than in the female. 
Tarsus I with no dorsal hump, broadest near the distal 
end, and then tapering. Tarsus IV tapering gradually. 
Splracular plate is comma-shaped with a short and 
broad tail. 
G-enltal aperture between coxae II. 
FEMALE. 
Body. In shape the female resembles the male but 
the color of the female is slightly lighter than that of 
the male. The size of a small female, as mentioned by 
Sharif (1928>), is 2.6 x 1.7 mm. The present author 
examined several specimens of R. haemaphysaloides from 
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Sumatra, India and Burma, in the Rocky Mountain labora¬ 
tory. The size varied from 2.64 x 1.7 mm. to 5.1& x 
3.6 mm. ffor partially engorged females. Postero¬ 
median grooves and postero-lateral grooves are distinct. 
Marginal grooves are distinct and extend from a little 
way behind the eyes to the groove between the festoons 
III and IV, where they often unite with the posterior 
end of the postero-lateral groove. 
Capitulum is comparatively stronger than that of 
the male; its length varies from 0.75 to 0.95 mm. 
The lateral saliences in the base are comparatively 
better developed than those of the male. The cornua 
are short and blunt. The porose areas are circular to 
oval. The distance between them is equal to, or 
greater than, their diameter. Palpi resemble those of 
male, 
Hypostome has a distinct corona. Dentition 3/3 
with ten or eleven strong teeth in each file. The 
external cheliceral article bears three cusps. 
“The scutum is oval with a sinuous border that 
tends to approximate to a hexagon and is longer than 
broad.“ Sharif (1926) Its size varies from 1.45 x 1.4 mm. 
to 2 x 0.7 mm. Cervical grooves as in the male. The 
lateral grooves are formed by large punctations. 
Coxae as in the male. 
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Legs as In the male, though a little thinner* 
Splracular plate comma-shaped. 
G-enltal aperture between coxae II. 
Distribution and Hosts. The hosts of this species 
include domestic as well as wild animals, and the 
j 
distribution is very wide. This species has been 
reported from China, Borneo, Java, Burma, and Ceylon. 
Krijgsman and Ponto mention it in Roti Sumatra, Java, 
Madoera, East Saraoeba, Samoeba, Savoe, Timor, Alor, 
South and Middle Celebes, and South East Borneo. It 
has been reported from Burma (host unknown). In India 
it has been reported from the tiger in Assam; 
Nemorhaedus babalinus (Hodgson), Cervus muntgae Zimm., 
and goat in Bengal; ©£# bullock, cow, buffalo, goat, 
mare, dog, wolf, fox, Jackal, Bengal hare, Lepus sp., 
leopard, Felis vlverrlna. and bear in Bihar and Orissa. 
cattle, sheep, dog, Cervulus muntjac and man in 
the United Provinces; off cow, buffalo, goat and Lepus 
slmcoxi in Central Provinces; camel, donkey and 
Hemitragus hylocrlus in Madras Presidency; from -o-r■ on 
cattle and goat in Bombay Presidency; and from sheep 
and leopard in the Punjab. 
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G-enus Boophllus Curtice, 12>91 
1^90 Boophllus Curtice. (Name Boophilus used 
without description) 
12>91 Boophllus Curtice. J. Comp. Med. Vet. Arch. 
12:317. (Original description) 
1901 Boophllus Curtice:Salmon and Stiles. U. S. 
Dept. Agri., Bur. An. Ind. 17th Ann. Kept., p.4l9. 
(Description, synonymy and bibliography) 
1907 Margaropus Karsch:Neumann. Arch, des Parasit- 
ologie 11:223. (Makes Boophllus a synonym of 
Margaropus) 
1902 Margaropus Karsch:Banks. U. S. Dept. Agri., 
Bur. Ent. Tech. Series 15:35. 
1911 Boophllus Curtice:Nuttall and Warburton. 
A monograph of the Ixodoidea, Pt. II Ixodidae, 
p. 124. 
1912 Margaropus Karsch:Hooker et al. U. S. Dept. 
Agri., Bur. Ent. Bull. 106:111. 
1923 Boophllus Curtice:Sharif. Records Indian Museum, 
30:290. 
193^ Boophllus Curtice:Minning. Zeits. fur Parasiten- 
kunde Jill* 
^9^1 Boophllus Curtice:Osorno-Mesa. Tromado del 
Annario de la Academia Nacional de Medicina ^ 
p. 42S. 
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19^6 Boophllus Curtice:Cooley. National Institute 
Public Health Bull. 1^7:9. 
Species of this genus are mostly restricted to 
ungulates. They are moderately sclerotized inornate 
ticks. Eyes are present. Basis capituli hexagonal 
in the male, sometimes lacking lateral angles (points). 
Palpi short, when opposed not meeting over the 
chelicerae; Articles II and III with transverse ridges 
continuous on dorsal and lateral surfaces. Hypostome 
with dentition 3/3 or Scutum of the male extending 
the full length of the body, Adanal and accessory 
shields present. 
The genus Boophilus was created by Curtice in 
1S91 to include Ixodes bovls Riley but later Neumann, 
1S97, united it with Rhiplcephalus Koch and in 1907 he 
concluded that Rhiplcephalus annulatus (Say) with its 
varieties is distinct from the genus Rhiplcephalus and 
placed it along with his new M, lounsburyl under the 
genus Margaropus Karsch, with which he combined Boophllus 
Curtice. Stiles, Hassall, Lahille, Donitz, Nuttall and 
Warburton, however, all recognize Boophllus as a genus 
distinct from Margaropus. The last two workers recog¬ 
nize three species in the genus Boophllus Curtice, viz., 
B. annulatus (Say), B. decloratus (Koch), and B. 
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australis (Fuller), and two species in the genus 
J 
Margaropus Karsch, viz., M. wintheml Karsch and M. 
lounsburyl Neumann. 
Minning in 1934 divided the genus Boophllus into 
three subgenera. In the subgenus Boophllus s. str. he 
places the species annulatus Say, schulzel n. sp. Minning, 
193^> calcaratus calcaratus Birula, calcaratus balcanicus 
n. s.sp. Minning, 1934, calcaratus palestlnensls n. s.sp. 
Minning, 193^, a^d congolensis n. sp. Minning, 1934. 
The new subgenus is characterized by Minning as in the 
male:absence of caudal appendage and less clearly 
defined spur-like scale on coxae II and III. Whereas in 
the female the noticeably large coxae II and III, smooth 
at the lower margin, are the striking features. The 
subgenus Uroboophilus n. s.g. includes the species 
sharifi n.sp. Minning, 1934, sinensis n.sp. Minning, 1934, 
distans n.sp. Minning, 1934, caudatus (Neum.), 
krljgsmani Minning. 193^, longiscutatus n.sp- Minning, 
193^> australis (Fuller), mlcrophus Canestrlnl, cyclops 
n.sp. Minning, 1934, and fallan n.sp. Minning, 1934. 
In this subgenus the males have a caudal appendage and 
strongly defined, spur-like saliences on coxae II and 
The females have distinct scales (spurs) on coxae 
II and III. In the case of the subgenus Palpoboophilus 
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with its single species decoloratus Koch, both in the 
males and females a button—like process, covered with 
one or two bristles and turned toward the inside, on 
the ventral side of palpal Article I, is characteristic. 
Key ior the identification of various Indian species, 
modified after Sharif and Minning, is given herewith. 
But in view of the fact that the author could not get a 
chance to study the authentically identified specimens 
_roboophllus sharifi and U. indicus. he bases their 
description on Minning*s original for U. sharlfi. 
Minning s description of U. indicus is not available to 
the author, and he regrets he cannot include it in the 
Key. 
Key for the identification of subgenera and Indian 
species of the genus Boophllus. after Minning and after 
Sharif, with modifications. 
MALES 
1. Without caudal appendage 
With caudal appendage 
s.g. Boophllus s.str. 2 
3 
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2. Outer spur on coxa I rod-shaped. Eyes 
and ends blunt. The eyes touch the 
margin of conscutum. Adanal and 
accessory shields less strongly chiti- 
nized, scutum less hairy . 
.... B. annulatus Say 
fl.sp. calcaratus 
3. A button-like protrusion on the ventral 
and inner side of palpal Article I 
 s.g. Palpoboophllus 
decoloratus the only 
species known, not 
represented in India 
No such protrusion . s.g. Uroboophllus 4 
4. Ventrally a pointed scale on palpal 
Article I. # ^ 
No such scale on palpal Article I.. 6 
5. Both spurs on coxa I with blunt ends. 
The side of palpal Article I facing 
Article II continues horizontally 
on the dorsal side U. sharlfi 
Ill - 
6. Both spurs on coxa I blunt. The lower 
margin of palpal Article I does not 
take a horizontal course. Article II 
protrudes considerably on the inside 
beyond Article I. The caudal append¬ 
age is placed relatively far from the 
posterior margin of conscutum. Adanal 
and accessory shields strongly chitini- 
sed, scutum comparatively more hairy .. 
. .. U. microplus 
FEMALES 
1. On coxa I no deep notch between the 
spurs. . Under margin of coxae II and 
III smooth, without spurs or deep 
notching.. s.g. Boophllus s.str. 2 
On coxa I deep notching between the 
spurs. Under margins of coxae II 
and III with scale or deep notching. 3 
2. Eyes long oval, touch the margin of the 
scutum. Coxa II almost uniformly 
broad. Posterior angle of the scutum 
pointed, cornua comparatively small ... 
....... B. annulatus Say 
s.sp, calcaratus 
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Palpal Articles I and II equally "broad 
and almost alike ventrally. The inner 
margin of palpal Article I highly 
convex bearing ventrally a button-like 
protrusion with a spine visible from 
the ventral aspect ... s.g. Palpoboophllus 
decoloratus. the only 
species known, not 
represented in India 
Palpal Article I without such protrusion 
when vieived ventrally. s.g. Uroboophllus 4 
Pointed spur on palpal Article III 
ventrally ...... 5 
Blunt spur on palpal Article III 
ventrally  6 
On coxa I both spurs have a blunt end. 
The side of palpal Article I facing 
Article II continues horizontally on 
dorsal side . U. sharifi 
Posterior angle of the scutum broad; 
> 
cornua comparatively large. The under 
margin of palpal Article II does not 
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take a horizontal course. 
Article II on the inside protrudes 
considerably beyond Article I. The 
caudal appendage is placed relatively 
i 
far from the posterior margin of the 
conscutum U. microplus 
- 114 - 
Boophilus (Uroboophllus) mlcroplus (Canestrini), lS2>7 
1&S7 Haemaphysalls mlcropla Canestrini. Atti. della 
Soc. veneto-trentina di sc. Naturali., 11:104; 
pi. IX, figs. 3 et 5. 
1390 Rhipicephalus micropla (Canestrini). Prospetto 
dell1 Acarofauna italiana, p. 493. 
1&97 Rhipicephalus annulatus (Say):Neumann. Mem. 
Soc. Zool. France, 10:407. 
1399 Rhipicephalus australis Fuller. Queensland 
Agri. J. 4:3^9-394. 
1901 Boophilus australis (Fuller):Stiles and Hassall. 
U. S. Dept. Agri., Bur. An. Ind. Clrc. • 34:2-3. 
(Mention distribution in India) 
1901 Rhipicephalus australis (Fuller):Salmon and Stiles. 
U. S. Dept. Agri., Bur. An. Ind., 17th Ann. Rept. 
P. 426. 
1901 Rhipicephalus annulatus var. mlcroplus 
(Canestrini):Neumann. Mem. Soc. Zool. France, 
14:230. 
1911 Margaropus micropla (Canestrini): Neumann. Das 
Tierrelch, p. 49. (Synonymy and says the species 
is very probably M. annulatus australis) 
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1912 Margaropus annulatus australis (Fuller): 
Hooker et al. U. S. Dept. Agri., Bur. Ent. 
Bull. 106;117. 
1913 Margaropus annulatus australis (Fuller):Blshopp. 
Ent. News 24-5 366. 
1922 Boophllus australis (Fuller):Sharif. Records 
Indian Museum 30:254-259. 
1934- Uroboophllus cyclops Minning. Zeits. fur 
Parasltenkunde 7:33. (Original description) 
1934- Uroboophllus microplus (Canestrini):Minning. 
. p. 33. 
1940 Boophllus australis (Fuller) :Sapre. Indian J. 
Vet. Sci. and An. Husbandry .10 (4-): 34-6. 
(Under laboratory conditions) 
194-1 Boophllus (Uroboophllus) microplus (Canestrini): 
Osorno-Mesa. Anuario de la Academia Nacional 
de Medicina, p. 4-29. 
194-1 Boophllus annulatus microplus (Canestrini):Travis. 
J. Parasit. 27:4-65-4-67. 
Boophllus microplus (Canestrini):Fairchild. 
Am. J. Trop. Med. 23:556. 
1946 Boophllus microplus (Canestrini):Cooley. 
National Institute of Health Bull. 157:17. 
- Il6 - 
MALE. 
—P.3-Z. the male is oval in shape, being broadest 
near the middle. The size varies from 1.5 x 1 mm. to 
c*3 x 1«7 mm. The scutum is Sanford* s brown or auburn 
in color and does not cover the entire body at sides; 
exposed parts are striate. The scutum is hairy, the 
hairs showing a longitudinal arrangement. Three longi¬ 
tudinal rows, two running at the two sides and one in 
the middle, are prominent. The middle row is divided 
into two posteriorly by the postero-median groove. 
Ca^iti^um. The length of the capitulum varies 
from 0.27 to 0.4* mm. The basis is hexagonal in shape 
being twice as broad as long. Cornua well developed, 
bluntly pointed. The basis is sparsely haired and 
nas lateral saliences in the anterior half. Article 
I totally fused with Article II and not visible 
dorsally. In ventral view palpal Article I with a 
retrograde projection on the inner side. The shape of 
this projection is variable. Article II is the longest 
of the three. Article III short, about twice as broad 
as long. Few palpal setae present on the inner edges of 
palpal Articles II and III. 
Hypostome is about 0.25 mm. long with a small 
corona. Dentition 4-/4- with about 5 or 6 teeth to each 
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file. “The external cheliceral article has a large 
cusp and a very minute suhventral cusp. The dorsal 
process is bicuspid.“ Sharif (1928) 
Scutum. The emargination is deep and the scapula 
is divided by a notch into two processes. The external 
i 
process is slightly dorsal, the internal slightly 
ventral, to it. The author carefully examined several 
specimens in the Rocky Mountain Laboratory and found 
the notch to be invariably present. These specimens 
were from Burma, collected by Doctor Davis of the United 
States Typhus Commission, and from Mexico. The notch 
in between these two processes provides an articulation 
for the cornua. The cervical grooves are distinct, 
broad and divergent. Postero-lateral and postero¬ 
median grooves are well marked. The former are longer 
than the latter. The postero-median groove is broader 
posteriorly and narrows down anteriorly. The scutum 
is finely punctate, punctations irregularly scattered 
and of the same size. Caudal appendage is conical in 
shape. Festoons are absent. The eyes are flat and 
sometimes indistinct. 
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The venter is also hairy and is comparatively of 
a much lighter color. The genital aperture is 
situated between coxae II. The anus is near the 
posterior end. Adanal shields and accessory shields 
are present. The adanal shields are roughly 
rectangular im shape, gradually narrowing at the 
anterior end. The posterior margin is slightly con¬ 
cave, the postero-internal angle is pointed while the 
postero-external angle is rounded and obtuse. The 
accessory shields run parallel to the ad.anal shields 
and are subtriangular in shape with the posterior 
side more or less straight. The shields are beset 
with hairs and are punctate. 
Coxae. Coxa I is triangular in shape, being 
longest of the four. Its apex is visible dorsally and 
projects slightly anterior to scapula. It bears two 
spurs. The external spur is thinner and pointed. The 
internal spur is comparatively broader. Coxae II and 
III have very small and broadly rounded external and 
Internal spurs. Coxa IV with an external salience. 
Legs are shorter and heavier than those of the 
female. Tarsus is much narrower than the other segments 
of the leg. The pseudo-articulation is almost in the 
middle of the tarsus. The tarsus tapers gradually to 
end into a pointed ventral spur. Proximal to this spur 
there is another smaller spur. 
I 
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The splracular plate is subcircular with the macula 
in the center. 
FEMALE. 
Bod£. The body is elongate oval in shape and the 
size varies from 1.75 x l.mm. to 2.55 x 1.5 mm. Scutum 
i 
occupies about half the length. The body is hairy. 
Lateral grooves absent. Median and postero-lateral 
grooves present. There are no hairs in the grooves. 
Fully engorged specimens may acquire a size of 13 x 9 mm. 
Gapitulum. The capitulum varies from O.33 to 
0,45 mm. in length and 0.62 to 0.66 mm, in width. Basis 
is hexagonal in shape with the postero-lateral margins 
slightly concave. The cornua are short and rounded. 
The porose areas are oval in shape, the interval 
between them equal to their greatest diameter. Palpal 
Article I not visible dorsally. Inner edge of Article 
II sometimes mildly notched near the middle. 
Hypostome is stouter than in the male, with 
stronger teeth. Dentition 4/4 with five or six teeth 
in each file. Distinct corona present. 
Scutum. The color of the scutum is dark brown. 
It is longer than broad; length varies from O.96 to 
1.02 mm. and the width from O.75 to 0.50 mm. It is 
subpentagonal in shape, the postero-lateral sides meeting 
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behind to form a broadly rounded posterior angle. 
The antero-lateral sides are parallel. Usually at 
the junction of the antero-lateral and postero-lateral 
sides lie the distinct oval eyes. Cervical grooves 
broad, convergent in the middle, diverging at the ends, 
terminating almost in the middle of the postero- 
lateral margins, Punctations absent, a few sparsely 
scattered hairs present. 
Coxae, Coxa I triangular with a small notch 
separating the external and internal spurs which are 
small and rounded. Coxa II with both spurs broadly 
rounded, much wider than long. Coxa III with a 
rounded and broad external spur, and with a slight 
salience on the inside. Coxa IV with a rounded 
salience extending along almost all the posterior border. 
Legs. Legs gradually increase in size from I to 
IV. Terminal ventral spurs on tarsus I, and both 
terminal and subterminal spurs on tarsi II, III, and IV. 
Pseudoarticulation is almost in the middle of each 
tarsus. 
Genital aperture between coxae II. Genital and 
postanal median grooves present. 
Splracular plate rather small and almost oval. 
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Distribution and Hosts. The species has a very 
wide range of distribution and chiefly infests cattle. 
In India it has been reported from Chin Hills, Shillong, 
Muktesar in Nainital District of the United Provinces. 
Sharif (192$) mentions it as the common cattle tick in 
Burma, Assam, Bengal and Andamans, and also as very 
common along with Hyaiomma (Hyalomma) aegypti^m Linne 
in Bihar and Orissa, the Central Provinces, Madras 
Presidency and the southern districts of the Bombay 
Presidency. He also mentions its distribution in the 
Hazara District in the Northwest Frontier Province and 
Delhousie in Ourdaspur District, Dharmpore and Kasauli 
in the Simla Hills, Punjab, and the Nainital District 
in the United Provinces. 
This species has also been recorded from the 
Philippine Islands, Borneo, Annam, Sumatra, Ceylon, 
Australia; Egypt and various places in Africa (King), 
and in North and South America. 
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Boophllus (Boophllus) annulatus (Say), 1321 
1^21 Ixodes annulatus Say. J. Acad. Nat. Sci., 
Philadelphia, pp. 75~76. (Original description) 
lg^ Haemaphysails rosae Koch. Arch, fur Naturg. 
P. 237. 
lSo9 Ixodes bovls Riley. Repts. on diseases of cattl 
in U. S., p. l6S. 
1&69 Ixodes lndentatus G-amgee. Ibid., p. 121. 
1^91 Boophllus bovis (Rllev) :Gurti p.p ^ j. Comp. Med. 
and Vet, Arch., pp. 313-319. 
1^97 Rhlplcephalus annulatus (Say):Neumann. Mem. 
Soo:. Zool. France, p. 4-07, 
1901 Boophllus annulatus (Say):Salmon and SJiles. 
Bur. of An. Ind. 17th Ann. Rept., pp. 4-20-426. 
(Bibliography) 
1 
19°1 Ixodes annulatus Say:Stiles and Hassall. U. S. 
Dept. Agri., Bur. An. Ind. Circ. 34:3. 
(As a synonym of Boophllus Say) 
1907 Margaropus annulatus (Say):Neumann. Arch, des 
Parasltologie, 11:224. 
1903 Margaropus annulatus (Say):Banks u. S. Dept. 
Agri., Bur. Ent. Tech. Series 15:36-37. 
(Follows Neumann in making Boophllus a synonym of 
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1911 Margaropus annulatus annulatus (Say):Neumann. 
Das Tierreich, 26:47. (Synonymy hosts) 
1912 Margaropus annulatus (Say):Hooker 
U. S. Dept. Agri., Bur. Ent. Bull. 
et al. 
106:111. 
1922 Boophilus annulatus (Say):Sharif. 
Indian Museum, 3^:290. 
Records 
1936 Boophilus annulatus (Say)rBrumpt. 
Parasitologie, p. 1174. 
Precis de 
19^1 Boophilus annulatus (Say):Travis. 
27:4-65-467. 
J. Parasit 
1946 Boophilus annulatus (Say):Cooley. 
Institute of Health Bull. 187:11. 
National 
MALE. 
The specimens of the male (PI. VII) of this 
subspecies were not available to the author. The 
following description has been taken from Sharif (1923). 
"This is smaller than that of B. australis and 
differs from it in some important points. The scutum is 
less hairy and the hairs are mostly confined to the 
lateral margins. The punctations are larger and the 
adanal and accessory shields are less chitinous than those 
of £• australis. The caudal appendage is absent. 
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The following are the measurements of the males, from 
Coorg. 
Length Breadth 
1.4 mm. 0.9 mm. 
1.3 0.2 
1.5 0.9 
1.7 1.0 
1.4 0.2 
1.6 0.9 
1.4 0.2 
1.6 1.1 " 
FEMALE. 
lhe females of these two species resemble each 
other so closely that it is very difficult to tell one 
from the otner. Variations in either case make it 
difficult to draw a sharp line. The following points, 
are, however, useful in distinguishing the females of 
the two species. 
(1) The external spur on the first coxa in the case 
of !• microphus is bigger than B. (B.) annulatus 
calcaratus. 
(2) The postero—lateral sides of the scutum in the 
case of B. (B.) annulatus calcaratus converge gradually 
to a more acute posterior angle than in B. (u. ) microplus. 
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Distribution and Hosts. This subspecies has been 
recorded from camel in Tashkent and Ashabad, and from 
camel from North Africa and from Caucasia, Albania and 
Rumania. In India it has been recorded from 
Coorg and Mysore from horse and cattle, respectively. 
CU/v\^fccrY' K © ^ I ^ V" 
1344 Dermacentor Koch. Arch, f. Naturg., p. 235. 
1901 Dermacentor Koch:Salmon and Stiles. U. S. 
Dept. Agri., Bur. An. Ind., 17th Ann. Rep., 
P. W-7. 
190S Dermacentor Koch:Banks. U. S. Dept. Agri., 
Bur. Ent. Tech. Series 15:42. 
1911 Dermacentor Koch:Nuttall and Warburton. 
A monograph of ticks, Ixodoidea, Pt. 2:120. 
1911 Dermacentor Koch:Neumann. Das Tierreich, p. 9$. 
1929 Cynorhaestes Hermann 1&04:Schulze. Zeits. fur 
Morph, u Okol. Tiere, 15 (4):735-354. (Comes to 
the conclusion that Dermacentor and Crotonus 
should be treated as synonyms of Cynorhaestes) 
1931 Dermacentor Koch:Schulze. Sitz. Ber. u. 
Abhandl. Nat. G-essell., 3*59• (Recommends that 
the name Dermacentor be retained) 
1933 Dermacentor (Koch):Schulze. Zeits. f. Parasiten- 
kunde 6:4l6-431. (Breaks Dermacentor Koch into 
two genera, Dermacentor (Koch) and Indocentor 
Schulze, new genus. P.- 417. Schulze further 
states that the genotype, retlculatus Fabr. is 
not a valid species, p. 424) 
1932 Dermacentor Koch:Cooley. National Institute of 
* 
Health Bull. 171* (Discusses genus Dermacentor 
and gives a gist of his correspondence with Schulze 
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giving the latter's arguments for suppressing the 
genus Dermacentor (1929) and then again resuming 
it (1931)) 
The ticks belonging to this genus are ornate with 
eyes and festoons. The basis appears rectangular in 
shape dorsally. Hypostome with six rows of denticles 
/ 
3/3. Palpi short, broad or moderate in width, and 
with a postero-dorsal elevation present. Article I 
fused with Article II. Coxa I bifid. Coxae I to IV 
generally increase in size progressively. In all 
species coxa IV is much the largest. Ventral plates 
or shields absent in the male. Spiracles suboval or 
comma-shaped, Postanal groove present. 
Type species Dermacentor reticulatus (Fabricius), 
1794. 
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Dermacentor (Conocentor) everestianus Hirst, 1926 
1926 Dermacentor everestianus Hirst, quoted by Sharif, 
1928. 
1928 Dermacentor everestianus Hirst:Sharif. Records 
, Indian Museum, JO:299. 
19^1 Dermacentor everestianus Hirst:Schulze. Eine 
bemerkenswerte Zecke aus Tibet, pp. 115-123. 
The only species belonging to the genus Dermacentor. 
s. strictus, described up to the present time, from India, 
is D. everestianus. The two other species of the genus, 
D. auratus and D. atroslgnatus. are now regarded by 
authorities as belonging to the genus Indocentor. 
Dermacentor everestianus was first described by 
t 
Hirst in 1926 from Tinki Dzong, Tibet (alt, 15,000 ft.); 
r 
Mount Everest Expedition (Hingston Coll.) from a single 
male specimen, which is now in the British Museum. 
According to Sharif (1928) the male of D. everestianus 
differs from D. auratus in having "narrow elongated dark 
patches of coloration on the scutum; punctations on the 
scutum fine and numerous and coxa IV rather long and 
narrow, being furnished with a single spur." 
A detailed account and illustration of the species 
was prevented by the death of the author of the species. 
The following short preliminary characterization, however, 
is given: 
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"Body rather long and narrow, the anterior end 
being narrower than the rest. Darker patches of 
coloration on dorsum mostly quite narrow and elongated. 
Punctations on dorsum numerous and very fine; there is 
also a short longitudinal line of slightly larger 
punctations at the anterior end of the lateral groove; 
this groove does not extend to the posterior end of the 
body nor does it include the festoons. It is difficult 
to see the finer details of the structure of the 
spiracle in our unique specimen, but the goblets seem to 
be narrow. Dorsal spur on second segment of palp 
obsolete. Basal segment of palp ventrally without any 
distinct process. Cornua of capitulum apparently well 
developed (one palp and also half of the capitulum are 
malformed, being poorly developed). Coxa of IV leg 
rather long and narrow, being furnished with a single 
spur. Femur, patella1 and tibia of posterior legs 
with very distinct denticles. Length of body 4.15 mm. 
and its width 2.5 mm,“ 
Schulze in 1941 made a thorough study of the species, 
based upon several males and females, and suggested a new 
subgenus, C^onocentor. for it. The following description 
has been taken from Schulze. 
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MALE. 
Body and Scutum. Length 5 mm. Color of enamel 
dirty golden white, in alcohol preserved specimens 
• • \ 
somewhat "brassy glazed. Color pattern (ornamentation) 
blackish, a little sharply encircled, but the usual 
nine-fleck pattern corresponding, next the cervical 
■» \ 
furrow, the eye fleck and the dorsal foveae dark. The 
hind margin of the shield bordered black. 
Capltulum. Almost entirely covered with enamel. 
Palpi without peculiarities, the most important 
feature is the absence of a spur on Article II. 
Hypostome. Dentition 3/3. 
Coxae. Coxae I and II show no distinguishing 
characters. The robust coxa IV is enlarged obliquely 
posteriorly. 
Legs. On leg IV, femur with 2, tibia with 3, and 
metatarsus with 2, pairs of conspicuous chitinous pads 
behind (tarsad) each of which arises a hair. Structures 
of this kind within the genus are know, only in 
pavlovskyl. a species from Turkestan which is similar in 
other respects to everestlanus. The distribution of 
the pegs, however, is quite different (See fig. 1 in 
Olenev 1927, 1). Spiracular plate comma-shaped with a 
considerable prolongation. 
FEMALE. 
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After Schulze. 
Body. The size of an almost unengorged (flat) 
specimen is 5 mm. long. Scutum with thick yellowish- 
white enamel, dark only in the vicinity of the eyes 
and at the cervical grooves. A few dark streaks and 
spots parallel to its under portion. Punctations 
scattered irregularly over the entire scutum. 
t 
Capitulum covered with enamel as in the male. 
Neck, however, much broader. Palpi without special 
characters. 
Hypostome. Differs from the male in having 
dentition 4-/4- rather than 3/3. 
Coxae without any peculiarity. 
Legs. Unlike the male without the chitinous 
projecting pegs. 
Spiracular plate without pronounced swollen 
enlargements in the canals of the glandular sense 
organs (“goblets"). (Cf. g. Schulze, 1937, 3:24) 
With distinct prolongation. 
The specimens studied by P. Schulze came from 
Kamba ba tsi (elevation about 3,700 meters), collected 
on April 12, 1939. Host ? E. Schafer collector: 
the German Tibet Expedition. 
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As seen from the close fitting festoons the 
Tibetan ticks exhibit an additional characteristic 
through which they occupy a special place in the 
&enus Dermacentor. The form of the anal platelets 
is also characteristic. The presence of the chiti- 
nous pegs on leg IV is of special importance. 
Taking these facts into consideration, Schulze erected 
a new subgenus, Oonocentor. for the species everestlanus 
and he also regards the species pavlovskyi closely 
allied. 
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Genus Indocentor Schulze, 1933 
Synonymy. 
Dermacentor (en partim) of various authors. 
*> 
In 1933 Schulze erected the genus Indocentor to 
separate the following species from the genus 
Dermacentor. with which they were classified until 
then. 
(1) auratus Supino 
(2) compactus Neumann, which was regarded as a 
synonym of auratus. but Schulze regards it as a 
distinct species. 
(3) atrosignatus Neumann. 
The following new species belonging to the genus 
Indocentor have also been described by Schulze, 1933. 
(1) I. confractus 
(2) stelni stelnl n.sp. and n. s.sp. 
(3) 1* steini leviculus n. s.sp. 
The following description of the genus Indocentor 
is based upon Schulze 1933. 
Coarsely punctate species from the Indomalayan 
region and from New G-uinea. Coxae 2-4 have two 
spurs each. In the Case of male two or three small 
additional spurs near the internal spur on coxa IV. 
Dark pattern elements always without enamel. The 
corona in the case of male with two prominent points as 
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in many Aponomma and Amblyomma. Dentition in the 
case of all recognized species 3/3* 
Type species Indocentor auratus (syn. Dermacentor 
auratus)• 
Key for the identification of the Indian species 
of Indocentor. Both for males and females. 
i 
Coxa I hearing an external and an internal 
spur, the spurs not separated hy a narrow 
wedge, the wedge being broad and extending 
not more than half the length of the coxa. 
The spurs appearing as the two arms of a U ... auratus 
Coxa I with a deep and narrow wedge, thus 
separating the coxa into two spurs. The 
wedge may extend more than half the length 
of the coxa atroslgnatus 
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Indocentor auratus (Supino), 1397 
1397 Dermaeentor auratus Supino. Atti. della Soc. 
veneto-trentina di sc. Naturali., (2) 3:235; 
pi. 13, fig. l4. 
1397 Dermaeentor auratus Supino:Neumann. Mem. Soc. 
Zool. France, 10:332. 
1901 Dermaeentor compactus Supino:Neumann. Mem. 
Soc. Zool. France, 14:263,269. 
1902 Dermaeentor auratus Supino:Neumann. Arch. 
Parasitol. 6:126,127. 
1905 Dermaeentor auratus var. compactus Neumann. 
Arch. Parasitol., 9:236. 
1911 Dermaeentor auratus amatus and Dermaeentor 
auratus compactus Neumann. Das Tierreich 26:103. 
1923 Dermaeentor auratus Supino:Sharif. Records 
Indian Museum, 30:292-297; text figs. 31-33; 
pi. 13, fig. 6; pi. 9, fig. 1. 
1932i Dermaeentor auratus Krijgsman and Ponto. 
Veeartsenijkundige Mededeellngen No. 79, figs. 
41, 42. 
1 Schulze (1939) points out that Fig. 4l in Krijgsman 
and Ponto is not that of the male of D. auratus, but 
of the male of D. compactus (p. 725)• The present 
author agrees with Schulze. 
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1933 Indocentor auratus (Supino):Schulze. Zeits. 
fur Parasitenkunde 6 (3):417. (Description of 
new genus) 
1939 Indocentor auratus (Supino):Schulze. Zeits. 
fur Parasitenkunde, 10:724. (Description of 
a new subspecies I. auratus sumatraus) 
MALE 
Body. The size of the body varies from 4.2 x 
3.5 mm. to 7 x 5.5 ram. It is oval in shape the 
anterior end being narrower, the broadest part just 
anterior to the spiracles. The spiracles may or may 
not be visible from the dorsal side. 
Capitulum. The capitulum is longer than broad, 
the length being 1.2 mm. The base is almost twice as 
broad as long and is rectangular in shape. Its dorsal 
surface is ornate. The cornua are short. The palpi 
are almost twice as long as broad. Article I is small 
and partially visible from the dorsal surface. Article 
I bears a triangular plate on its ventral surface. 
This plate bears four or five hairs on its infra-internal 
margin. Articles II and III are subequal. The former 
is as broad as long and is the largest of the three. 
On its dorsal surface there is a posterior retroverted 
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process which covers a part of Article I on the dorsal 
side. It usually hears two hairs on the supra- 
internal margin and from four to five hairs on its 
infra-internal marginj besides these hairs there are 
a few other prominent hairs scattered on the Article. 
Article III is broader than long. Its posterior dorsal 
margin has a small notch in the middle. It also bears 
a ventral obsolete ridge posterior to the depression 
for Article IV. This ridge is beset with three hairs. 
Article III also bears some conspicuous hairs. The 
"' X • 
palpi are ornate on their dorsal surfaces. 
The hypostome is nearly of the same size as the 
palpi. It has a distinct corona. Dentition 3/3 with 
seven to nine teeth in each row. The outer rows have 
one or two teeth more than the inner rows. The teeth 
are very well developed. The teeth in the middle of 
the hypostome are slightly larger than the rest. 
§£utum. “The scutum possesses slightly raised 
brown stripes on a whitish background. The two sigmoid¬ 
shaped horns of the falciform stripe form the posterior 
boundary of the pseudoscutum. The ocular spots are 
small and are fused with the horns of the falciform 
stripe which are formed by the fusion of the antero- 
accessory stripes with it. The falciform stripe has two 
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backwardly directed short extensions of its horns. 
The pseudoscutum has a median longitudinal stripe of 
somewhat irregular form which crosses the falciform 
stripe and is generally continued on posteriorly by the 
postero-mediah stripe: the latter is discontinuous in 
the middle. The postero-accessory stripes bend 
inwards. A brown band starts a little behind the 
eye and running along the margin ends near the extreme 
festoon.*1 Sharif (192S) 
The scutum is punctate. The punctations are large 
in size. The punctations on the pseudoscutum are, 
however, comparatively less numerous, smaller and 
shallower. All festoons, with the exception of third 
and fourth on each side, which are more brown than white 
or slightly ornate, are marked with white “spots*1 with a 
brown margin. The festoons are longer than broad 
increasing gradually in length from the anterior to the 
posterior festoon. The middle festoon is the narrowest. 
The scutum is broadest just anterior to the spiracles. 
The spiracular plates are barely visible from the dorsal 
side. The cervical grooves are almost parallel 
anteriorly and divergent posteriorly. The punctations 
in the region of the cervical grooves are deeper and 
bigger than those on the rest of the pseudoscutum. They 
resemble the larger punctations on the rest of the scutum. 
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The punctations are of two types. One type is 
very large and deep. Some of thembear a nipple or 
short spine-like structure in the center. The other 
type is very small about l/8> the diameter of the larger 
ones. These are very shallow, fine, and interspersed 
between the larger ones. The lateral grooves commence 
a little posterior to the eyes and extend up to the 
second festoon of either side. The grooves themselves 
are very shallow, but are punctate, each having a 
single row of deep large punctations. The punctations 
on the lateral borders of the scutum are of an inter¬ 
mediate size between the larger and the smaller ones. 
The emargination is deep and the scapulae are well formed 
with the outer articulating surface pointed. Each 
scapula bears an area for the articulation of the 
corresponding cornua. 
Coxae. The coxae are broader than long, more 
especially the fourth coxa. Coxa I is broadly bifurcate, 
the bifurcation extending to less than half the length 
of the coxa. Coxae'll and III each bear a well-defined 
external and a broader and shorter internal spur. Coxa 
IY is the largest and bears the usual external and internal 
spurs, sometimes together with three small internal spurs. 
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Leg’s, The legs are very strong and massive. The 
segments of the legs have blunt spine-like processes on 
their ventral surfaces. The pseudoarticulation is 
about in the middle of tarsus IV, It tapers gradually 
to a strong spur which is preceded by tx^ro small spurs. 
Legs are ornate. 
Splracular plate is short and comma-shaped. 
The genital aperture lies between coxae II. 
The anus is broader than long. 
Well-formed anal and genital grooves are present. 
The former surrounds the anus posteriorly. 
FEMALE 
Body. The body of the female is oval in shape, 
being narrower anteriorly, the broadest part being just 
anterior to the spiracles. Sharif (1922>) gives the 
measurements for the smallest female in the Indian Museum 
collection as 3.7 x 2.S mm. The females that were 
examined by the author were all partially engorged and 
hence reliable measurements could not be taken. 
Scutum, The scutum is subjlexagonal in shape. 
Its size varies from 2.1 x 2.4 mm. to 2.5 x 3.2 mm., 
being broadest in the anterior one-third. It is punctate. 
The punctations are large, deep, and each bears a sort of 
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spine or nipple, like the larger punctations of the 
male. The smaller punctations are scattered. There 
are almost no punctations in the mid-longitudinal area 
(cf. Sharif, pi, 2>, fig. 6). Emargination is deep, 
the scapulae pointed and bearing a modified surface for 
the articulation of the cornua. E^es are sometimes 
indistinct and flat; they are situated near the broadest 
part of the scutum. TJie ocular spot of each side is 
continued posteriorly to meet its opposite partner at 
the posterior end of the scutum in the middle. At the 
junction of the two starts a median stripe which may 
extend to an indefinite length, sometimes in the center 
of the scutum it abruptly becomes much broader and is 
continued anteriorly until the anterior ends of cervical 
grooves. The cervical grooves begin as deep convergent 
grooves at the anterior end but become shallower and 
divergent posteriorly and hardly reach the posterior 
margins of the scutum. The lateral groove is poorly 
developed. 
Capltulum and hypostome closely resemble those of 
♦ 
the male. The porose areas are rounded to oval, the 
distance between them being not greater than the shortest 
diameter. 
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Coxae and legs like the male. Coxa IV of female 
has not been observed by the writer to possess the 
accessory internal spurs which often are present in the 
male. 
The splracular plate is subtriangular in shape with 
the dorsal angle truncated. 
Grenital and anal grooves are present. 
Distribution and Hosts. As Schulze (1939) points 
out, this species has generally been confused with a 
very closely allied species, Indocentor atrosignatus, 
syn. I. compactus. Krijgsman and Ponto (1932) in 
Figure 42 have figured the male of I. atrosignatus and 
labelled it auratus. Hence its distribution in East 
Indies is subject to question. Sharif (1923) has given 
a very clear and precise description of the species and 
hence its distribution in India can be accepted without 
question. 
According to Schulze, the species occurs for 
certainty in India, Burma and Sumatra. It has, however, 
been reported by various authors from Borneo(ll rf, 11 ? 
from Potamochoerus larvatus (F. Cuv.)), Java from Sus 
vlttatus Temm., Ceylon from bear and Nias pig (Warburton, 
1925). In India, as Sharif (1922>) points out, it has 
been recorded from the following places: 
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“Burma - Arakan Yomas, Chaining, Upper Myinudaung 
Reserve in the Henzada District (?, host unknown) and 
(d1, host unknown). Upper Burma without exact 
locality. Lamaing, 30 km. N. Mandalay (l ? “from my 
own body“ Sculze 1939). 
“Assam - Nagabera in the Goalpara District (d*1 s 
and 2’s from wild boar). 
“Bengal - Ghoom in Darjeeling District (d* reared 
from a nymph taken from Babu D. N. Bagchi). Naihati 
(0 from deer, C.S.T.M. Collection, and o from man, 
C.S.T.M. Collection), and Calcutta (00 from man, 
C.S.T.M. Collection) both in 24 parganas District. 
“Bihar and Orissa - Luia, S. W. Chaibassa in 
Singhbhum District (d'd' from wild pig). 
“United Provinces - Chandan Chowki (?? from Felis 
pardus Linn.) and Bhowali (? found on the clothing of 
Dr. Sundra Rao on his return from the jungle), both in 
Nainital District. Songra in the Gouda District 
(? from Melursus ursinus (Shaw)). 
“Bombay Presidency - Helvak, 2000 ft. alt., Koyna 
Valley (?, host unknown) and Nechal W. Ghats, 2000 ft. 
alt. (dS host unknown), both in the Satara District.11 
The above distribution of the species in India 
shows that it has an almost India-wide distribution. 
Absence of records from various provinces, in my 
opinion, do not necessarily mean the absence of the 
tick. More extensive collection should be done. 
Economic Importance. It is a species which 
generally attacks wild animals, and hence is of little 
economic importance. However, its frequent attacks 
on man attract some attention. The most common hosts 
of this species are Suidae and Ursidae. Kirwan (1935) 
gives a description of a nymph of Indocentor auratus 
from the eyelid of a man. 
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Indocentor atroslgnatus (Neum.), 1906 
1901 Dermacentor compactus Neumann. Mem. Soc. 
Zool. France, l4-:266. 
» 
1905 Dermacentor auratus compactus Neumann. 
Arch. Parasitol., 9:236. 
1911 Dermacantor auratus compactus Neumann. 
Das Tierreich, p. 103. 
1906 Dermacentor atroslgnatus Neumann. Arch. 
Parasitol., 10:103. 
1911 Dermacentor atroslgnatus Neumann. Das Tierreich, 
P. 103. 
1933 Indocentor compactus Schulze. Zeits. fur 
Parasitenkunde, 6 (3):4*l£. 
!939 Indocentor atrosignatus (Neumann):Schulze. 
Zeits. fur Parasitenkunde, 10 (6):725. 
(£• atrosignatus given priority to I. compactus 
and I>. compactus made a synonym of the former) 
Ihe following description of Indocentor atrosig—. 
natus has keen taken from Schulze (1933) (translated 
from G-erman): 
“Indocenter compactus (Neum.) 1906. Neumann 
descrioed this species from animals from Borneo (a part 
of his original material lies before me), from Java, and 
a male from India. According to his description, the 
point in question is around a mixture of compactus and 
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auratus, except on coxae I, which he probably specified 
after a microscopic preparation of the Indian male 
(Auratus,). At any rate, the description of the female 
probably referred to compactus. The coxa I has, 
according to him 1Epines moins ecartus* (no basal 
spines?). On account of this confusion, the species of 
Neumann have not remained clear. In 1905 he separated 
compactus as a subspecies from auratus. In 1911 he 
placed these animals in a remarkable manner. Those in 
the case of the description of his compactus. under 
discussion, to auratus auratus and he kept compactus for 
specimens from Burma, the typical location of Supino's 
auratus. The male is distinguished from those of 
auratus above all by the fact that the whitish enamel 
stands out much less and likewise the darker pattern 
elements. It lacks a distinct crossband behind the 
scutum (see fig. l), basic colour reddish brown as in 
auratus. The palps are smoother than the others. 
The Y furrow is absent on segment II. The coxa I in 
compactus is deeply bifurcate, while coxa II in 
auratus has a distinct outer spine. Here the outer 
spine is only quill-like. In auratus. near the outer 
spine, coxa IV has very small teeth. Of the g males of 
compactus before me from Borneo (Grabowski, Zool. Mux., 
Berlin) only six have outer and inner spines, while two 
possess a small supernumary spine. The female (7 
specimens of the same origin as males) is striking 
through the broad scutum and coarse punctation. The 
white enamel is entirely scant and the median stripe 
shows but little in general. Outside of the cervical 
furrows the shield is somewhat shallowly excavated. 
The large round porose areas stand close together as 
in auratus. still the sides of the basis capitulum are 
set down more distinctly. Y furrow on segment II, 
suggested at the most. Coxa I is entirely charac¬ 
teristic (fig. 3). It does not give the appearance 
of a bifurcate hoof, but one such, that the posterior 
margin is removed and the outer margin carries a long 
spine. The ventral spine on tarsus IV occurs in both 
sexes. In cross section the male of compactus is 
probably somewhat smaller and posteriorly less broad 
than auratus, while the female on the contrary is 
plumper than the corresponding in auratus.H 
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19X1 
1919 
1924 
19214- 
19 2S 
1931 
1934 
1934 
1934 
1936 
19^0 
Genus Nosomma Schulze, 1919 
Hyalomaa (en partim) Nuttall and Warburton. 
Ticks. A monograph of the Ixodoidea, Pt. 2:125. 
Nosomma Schulze. Sitz. G-es. Naturf. Freunde, 
pp. 191, 192. (Original description) 
Nosomma Schulze:Chodziesner. Zool. Jahrb. 47: 
526-529, 537, 566. With a map. 
Nosomma Schulze:Jacob. Zo. Morphl. Okol. 1:367 
Nosomma Schulze:Sharif. Records Indian Museum, 
30:264. 
Nosomma Schulze:Oleneff. Zool. Mus. Acad. Sci. 
U.S.S.R. No. 4:6, 39. 
Nosomma Schulze:Sharif. Parasitology 26 (l): 
49-56. 
Nosomma Schulze:Oleneff. Bull. Acad. Leningrad 
Nos. 2-3:361; pi. V. 
Nosomma Schulze:Minning. Zeits. fur Parasit. 
7 (1):2. (Reference only) 
Nosomma Schulze:Delpy. Ann. Parasitol. l4 (3): 
211; fig. 6. 
Nosomma Schulze:Kratz. Zeits. fur Parasit. 
11 (4):511. (Reference only) 
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194-1 Nosomma Schulze:Schulze. Zeits. fur Morph, u 
0 Okol. Tiere 37 (3):526. 
1944 Nosomma Schulze:Toumanoff. Les tiques (Ixodoidea) 
de Indochine, pp. 26, 32. 
Nuttall and Warhurton assigned the species Hyalomma 
monstrosum to the genus Hyalomma with some hesitation. 
In 1919, Schulze created the genus Nosomma to include 
Hyalomma monstrosum Nuttall and Warhurton, without 
actually seeing the species. Schulze, however, did not 
give sufficient reasons for the creation of the genus 
and Sharif, in 1923, gave a good description of the 
genus and of the only representative species, Nosomma 
monstrosum (Nuttall and Warhurton). Sharif considers 
this genus to he intermediate between Dermacentor Koch 
and Hyalomma Koch, hut more allied to the former than 
to the latter. The base in the female of Nosomma 
monstrosum is rectangular like the base in the genus 
Dermacentor and unlike the genus Hyalomma. in which the 
base is either suhtriangular or bros-d hexagonal. In 
both sexes of N. monstrosum the entire capitulum 
resembles that of the genus Dermacentor. The eyes are 
flat as in the genus Dermacentor and not spherical or 
orbital as in Hyalomma. The coxal armature, leg 
ornamentation, tarsal spurs and spiracles of the type 
species of this genus are like those of Dermacentor 
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auratus. The only important character in common with 
the genus Hyalomma is the presence of ventral shields 
in the male. 
i 
Sharif is of the opinion that the affinities of 
Hyalomma with Dermacentor through Nos omnia suggest that 
Hyalomma also should be included with the Rhipicephalus 
group of genera and not with the Amblyomma group, as 
has been done by Nuttall and Warburton. 
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Genus Hyalomma Koch, 1844 
This genus was first created by Koch in 1844 with 
H. dromedarii as the type species. He placed the 
genus Hyalomma as the third genus in the second family 
of ticks, the Ixodidae. He distinguishes l6 species 
which, in part, could he taken over into the present 
day systematics. 
Neumann, in 1905, placed Amblyomma hippopotamense 
in the genus Hyalomma as H. hippopotamense since he had 
verified the presence of the anal plates in the male. 
Hyalomma crassltarsus described by Neumann in 1899 was 
later (1911) cynonymized by him with Amblyomma longi- 
rostre. So in 1911 Neumann described four species 
belonging to the genus Hyalomma. They are: H. aegyptlum. 
H. syrlacum. H. rhip1cephalo1des (known then only by 
the male), and H. hippopotamense. Nuttall and 
Warburton in 1908 described a new Indian species as 
Hyalomma monstrosum. 
Later Schulze established the genera Cosmlomma and 
Nosomnia to include the species Hyalomma hippopotamense 
and Hyalomma monstrosum, respectively. In 1937 Schulze 
evolved a new systematic division on the basis of the 
ontogenic relations of the palps. 
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Supercohors Ixodoidea 
1. Cohors Argasidea 
Family Argasldae 
2. Cohors Exodldea 
j 
1. Sectio Prostriata - Family Ixodidae 
2. Sectio Metastriata 
1. Family Hyalommidae (Artiopli) 
2. Family Amblyommidae (Anopli) 
The genus Hyalomma is divided into three subgenera: 
1. Hyalomma Koch s. str. 1344. Type dromedarii Koch. 
2. Hyalommlna P. Sch. 1919. Type rhiplcephaloldes 
Neumann 1901. 
3* Hyalomasta P. Sch. 1930. Type Acarus aegyptius 
L. 1753. 
Sharif (1923) accepts the creation of the genera 
Cosmlomna and Nosomma by Schulze and has described Indian 
species belonging to these genera. He has added some 
new species. Additional species have been described by 
various authors. 
In 1940, Kratz recognized the three subgenera of 
Schulze and described the following species under each 
subgenus: 
Subgenus Hyalommlna (without subanal plates, 
occasionally indicated in lewlsl): species rhiplcephaloldes 
Neum., lewlsl P. Sch., kumarl Sharif, hussainl Sharif, 
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hussalnl brevipunctatum Sharif. 
Subgenus Hyalommasta P. Sch. With subanal plates. 
Coxae I not cleft to the middle. Easal margin of anal 
plate as long as outer margin. Mediterranean region 
Asia. Species aegyptium (L. ). 
Subgenus Hyalomma Koch. With subanal plates. 
Coxa I cleft past the middle. Basal edge of anal 
plates at the most half as long as the outer edge. 
Species of the subgenus Hyalomma, after Kratz 194*0. 
lusitanlcum lusltanlcum Koch 
schulzei Olenev 
dromedarii Koch 
detritum detrltum Schulze 
detrltum rubrum P. Sch. and Olenev 
detrltum damascenium P. Sch. and Schl. 
detritum alblpictum P. Sch. 
detritum maurltanicum Senevet 
detritum dardanlcum P. Sch. and Schl. 
kozlovi Olenev. 
savlgnyi pusilium P. Sch. 
scupense P. Sch. 
tunlslacum pavlovskyl P. Sch. and Schl. 
tunlslacum tunisiacum P. Sch. and Schl. 
turkmenience Olenev 
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lusltanlcum depressum P. Sch. 
savlgnyl savignyl G-erv. 
savignyl mesopotamlum P. Sch. 
tunesiacum franchlnll Ionelli and Hondelli 
tuneslacum ganoral Tonelli-Rondelli 
anatolicumzavattaril Rondelli-Ionelli 
savlgnyl exsul P. Schulze and Schl. 
anatollcum anatollcum Koch 
sharlf1 P. Schulze and Schl. 
iherum P. Sch. and Schl. 
volgense P. Sch. and Schl. 
impeltatum P. Sch. and Schl. 
uralense P. Sch. and Schl. 
aeguipunctatum Olenev 
impressum lmpressum Koch 
impressum rufipes Koch 
zambeslanum P. Sch. and Schl. 
armeniorum P. Sch. and Schl. 
marginatum casplcum P. Sch. 
cyprlacum P. Sch. and Schl. 
fezzanensls Tonelli-Rondelli 
tuneslacum amurense P. Sch. 
lusltanlcum clcatrlcorum P. Sch. and Schl. 
stelnerl stelnerl P. Sch. and Gossel.' 
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stelnerl codlnal P. Sch. and G-ossel. 
somalicum Tonelli-Rondelli 
impressum planum P. Sch. 
! 
Impres'sum nltidum P. Sch. 
marginatum espanoll G-il-Collado 
Impressum translens P. Sch. 
marginatum marginatum f. brunnlpes P.Sch, 
planum f. rhlnocerotls P. Sch. and Schl. 
transcaucaslcum Olenev. 
volgense' (verae Olenev?) P. Sch. and Schl. 
marginatum casplum P. Sch. 
Isaccl Sharif 
marginatum olenevl P. Sch. and Schl. 
marginatum brionicum P. Sch. and Schl. 
marginatum balcanlcum P. Sch. and Schl. 
Delpy (1946) carried out extensive breeding work 
on the genus Hyalomma. His paper deals with the 
variations occurring in the progeny of the same female. 
Delpy holds that the intra.specific variations in the 
species of the genus Hyalomma are so varied that most of 
the authors have confused intraspecific variants for 
species. He has brought about considerable experimental 
proof in the support of his argument. Delpy thus regards 
the following as valid species of the genus Hyalomma: 
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aegyptiua (Linne) P. Schulze 1930 (tick of tortoises) 
dromedarii (C. L. Koch) L. P. Delpy 1936 (p. S3) 
1 
excavatum (C. L. Koch) L. P. Delpy 1946 
Impressum (C. L. Koch) L. P. Delpy 1946 
savignyi (Gervais) L. P. Delpy 1946 
detritum P. Schulze 1919 
* schulzel Olenev 1931 
* ~brumptl n. sp. L. P. D&lpy 1946 
* detritum. var. scupense (P. Schulze) L. P. Delpy 1946 
Breeding experiments were not conducted by Delpy 
with ticks marked with an asterisk. Delpy puts it as 
follows: 
11 All the normal specimens could be easily connected 
with one of the six species whose existence I had 
recognized in experiment, save for the following 
exceptions, which made it necessary for me to add two 
species and one variety to the original list. These 
are: H. schulzel Olenev 193I; H. brumptl n. s;.; 
detritum var. scupense (P. Schulze) Delpy 1946. I 
have not been able to verify through experiment the 
existence of these species, but it is necessary to admit 
it, at least provisionally, in order to classify 
morphologic types which I have never seen appear in 
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breedings of the six biologic species and which hence I 
am not empowered to consider as variations of these 
species.11 
Adler and Browia Feldman-Muhsam of the Department 
of Parasitology, The Hebrew University, Jerusalem, have 
published another paper on the determination of ticks 
of the genus Hyalomma in Palestine, 194-7. The 
characters on which they base their specific indentifi- 
cations are as follows: 
(1) The cuticle near the stigma, whether densely 
pilose or not. 
(2) The female genital aperture. 
(3) The number of tunnels in the anterior border 
of the scutum in the male and female. This 
number varies within limits. 
(4-) The dorsal porosa in the female, variable, etc. 
In view of the fact that the authentically identified 
species of this genus were not available to me, I cannot 
but summarize the literature. I can say, however, 
beyond any doubt of being criticized, that there exists 
a great confusion as regards the species of this genus. 
So far as the synonymy of Indian species is concerned, 
I am satisfied that Sharif's H. syriacum is synonymous 
with P. Schulzes' Hyalommasta aegyptium. So far as the 
synonymy of the other Indian species is concerned, I 
- 15^ - 
cannot speak with certainty, I can say, however, that 
Sharif1 s work (1925) is still very useful and unless 
further research is done, the student on Indian ticks 
can safely consult his classification. In view of 
j 
this confusion and the absence of authentically identified 
specimens, I want to abstain from giving specific 
descriptions. 
Key for the determination of the species of the 
genus Hyalomma. after Delpy 1946 (the figures inserted 
in parentheses in the text refer to PI. IX). 
MALES 
1. Coxa I having on its postero-external 
edge a large indentation which separates 
two wide and short projections with 
blunt ends (l). Scutum without longi¬ 
tudinal grooves, presenting 11 almost 
equal festoons on the posterior edge (2). 
Parasites of land turtles and snakes 
.... H. aegyptium Linne 
Coxa I divided over more than half of 
its length by a narrow fissure, 
separating a slender and pointed external 
branch from an internal branch about two 
times wider (2) (l). Scutum showing a 
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system of longitudinal grooves (3)* 
Posterior edge very irregularly 
divided into 11 partially united 
festoons. The median festoon often 
< 
absent is replaced by an indentation 
of scutum, framing an islet of non- 
chitinous tegument, like that of the 
abdomen, which bears the name of ‘‘parma. “ 
Parasites of mammals and birds . 2 
2. Spiracles of the female type with a very 
short tail (4-). Large size (6 to & mm.) 
 H. schulzel Olenev 1931 
Comma-shaped (5) or horn-shaped (6) 
spiracles. Average size, from 3 to 6 
m. 3 
3* Simple or lobate or multiple subanal 
shields. When they are simple they are 
located outside the extension of the axis 
of the anal shields even in fasting ticks 
(9). Marginal grooves not exceeding the 
1/3 posterior of the scutum (g, 10, l4) . 4 
Subanals always simple and not as large as 
the adanals, located in the extension of 
the axis of the anal shields in fasting 
ticks (13). Short (l4) or long (15) 
marginal grooves 5 
- i6o - 
Large subanals (ll), sometimes divided 
(12)* Median groove and well marked 
posterior para-median embossments. 
Absence of posterior dorsal depression 
i 
(10). Broad palps and with excavated 
upper side, generally not as long as 
half the length of the capitulum. 
Article III almost as long as Article 
II. Legs IV very thick in aged 
specimens. After feeding the flanks 
(sides) become dilated, particularly in 
the posterior one-third. Variation 
pusillum is sometimes observed ......... 
. H. dromedarii C.L.Koch 
Always simple subanals, prolonging a 
mammillated tegumentary protuberance 
(9) so that they generally exceed the 
posterior edge of the body, even in 
fasting subjects (g). Scutum rather 
strongly punctated, and very punctated 
in the posterior region which is 
flattened, with grooves jumbled with 
punctations (g). After feeding, the 
sides become dilated, particularly in the 
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median region. Article II of the palp 
longer than Article III. Leg IV 
scarcely any thicker than the others. 
(This species is differentiated from 
H. savignyi by the shortness of the 
marginal grooves and by the position of 
the subanals) . H. brumpti n 
Long marginal grooves, attaining or 
exceeding half the scutum (Observe under a 
favorable angle), and extended forward by 
punctations (15) .. 
Short marginal grooves, not exceeding the 
posterior one-third of the scutum. Smooth 
scutum except in the median posterior 
region, which is excavated, sunken. 
Festoons 3, and 5 united, being extended 
by two projecting lateral embossments. 
Median and paramedian grooves visible, some¬ 
times covered by irregular punctations (l4). 
Parmatic notch present, sometimes surrounded 
by a "bridge." This species changes notably 
in appearance on aging; chitin originally 
reddish brown becomes pitch brown. Legs IV 
thicken and their color originally 
. sp. 
6 
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translucent amber passes to dark brown with 
yellow-white traces on the distal extremity 
and on the dorsal edge of the Articles. The 
t 
varieties pusilium and lusitanicum are 
frequent. Length 2 to 4.5 nim. 
 K. excavatum C.L.Koch 
6. Narrow palps with slightly hollowed upper 
j 
side. Article II tapering regularly 
toward the rear, its internal side concave, 
discloses very well the sheath of the 
chellcera (19). Long and distinct median 
groove opening posteriorly into the parmatic 
notch. The festoons extend into the 
posterior half of the body by two long and 
distinct paramedian embossments, sown with a 
few large punctations. Posterior paramedian 
grooves extending as far as about half the . 
body and confining festoon 2 posteriorly. 
These longitudinal corrugations are visible 
to the naked eye (3)* Posterior contour of 
the scutum flat, almost rectangular. Russet 
or yellow-brown legs, distinctly lighter than 
the scutum. Concolored or slightly lightened 
(diminished on the dorsal sides) of the 
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Articles. Scutum generally presents a 
particular lacquered appearance . 7 
Broad palps. Article II with convex 
; 
internal side well covering the sheath of 
the chelicera (l6). Scutum strongly 
punctated especially in the posterior 
region. Grooves and posterior emboss¬ 
ments obliterated by punctations. Not 
very distinct parmatic notch, parma more 
or less chitinized. Lateral sides of 
the scutum compressed even with the end 
of the spiracles (l£, 17). Legs having 
dorsally a light ornamentation on a dark 
brown background or, presence of complete 
light rings at the distal extremity of 
Articles. Length 4- to 6 mm. g 
Spiracles comma-shaped with a slender end 
(20) or horn-shaped (6). Length 4 to 6 
mm. H. detrltum P.Schulze 1919 
Spiracle comma-shaped with a thick end 
(21) . Length 3 to 5 mm. 
H. detrltum var. scupense 
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Scutum covered with deep and crowded 
punctations. Distinct and deep marginal 
grooves, reaching almost to the eyes, the 
other grooves not very apparent or absent. 
Posterior side divided into seven festoons 
without parmatic notch (15). Tick 
strongly chitinized, pitch brown. Legs 
with sometimes a very white annulation on 
the distal end of the Articles .•!.... 
. H. impressum C.L.Koch 
The preceding characteristics less marked; 
median region of scutum less punctated, 
marginal grooves less long and less 
distinct (IS). More or less chitinous. 
Legs without complete white annulation, but 
presence of a light triangle at the distal end 
of Articles gives them the ringed aspect 
dorsally. Tick strong and of the same size 
as preceding; 4 to 5 W. (Often designated 
by the name H. aegyptium)... H. savignyl Gervais 
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FEMALES (a.fter Delpy) 
1* Coxa I bearing on its postero-external 
side a wide indentation which separates 
two broad and short projections with 
blunt ends (1). Parasites of land 
turtles and snakes . H. aegyptium Linne 
Coxa I divided over more than half its 
length by a narrow fissure, separating 
a slender and pointed external branch 
from an internal branch about two times 
wider (2, 1). Parasites of mammals and 
birds  2 
2. Long and narrow palps with bulging upper 
aspect, particularly on Article II which 
is in reversed keel. The internal side 
is slightly concave, uncovering well the 
sheath of the chelicera (19). Legs 
distinctly lighter than the scutum, yellow 
brown or red brown, with sometimes a 
lighter line on the dorsal margin of the 
Articles .. , 
 ; 
Narrow or broad palps, with flat or 
depressed upper sides. Internal margin 
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of Article II rectilinear or convex, 
covering well the sheath of the 
chelicera (l6), Legs having annulated 
j 
aspect dorsally, except in the very 
young specimens... 4. 
3. Scutum greater in length than width, not 
corrugated transversely. Longilinear 
species, 5 to 7 mm. Fasting, 
cosmopolitan . H. detritum P.Schulze 
# 1J ■ r'x 1 *' 1 ■ 
Scutum as wide or wider than it is long, 
presenting transverse or oblique corru¬ 
gations. Ticks of average size, 3.5 to 
5 mm. Unengorged, of squat appearance. 
Central Europe, Macedonia, Rusia . 
• .... H. detritum var. scupense 
Scutum very punctate, at least on the 
sides, and shagreen-like. Dark 
coloration (brown or pitch brown). Very 
distinct dorsal annulations of legs. 
Large ticks, 6 to 7 mm. unengorged . 
Scutum weakly punctate. Smooth and lighter 
colored median zone (light brown, russet). 
Slightly contrasting ornamentation of legs 
5 
• • • 6 
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Pitch brown scutum, entirely covered, with 
d.ense and deep punctations. Legs com¬ 
pletely annulated with white on a dark 
brown background . H. impressum C.L.Koch 
Scutum not as dark, less distinct 
punctations in the median area. Less 
contrasting ornamentation of the legs. 
African species .. H. brumpti n.sp. 
Cosmopolitan species .... H. savlgnyl G-ervals 
Large ticks (5 to mm.), scutum as wide 
or wider than it is long, with distinctly 
lighter (russet) median area. Short and 
massive capitulum. Broad palps. 
Article IX is as wide as it is long, with 
accentuated postero-external angle. Legs 
lighter on the dorsal side and on the distal 
ends of the Articles. (The variation 
pusilium is not rare in H. dromedarii) 
... H. dromedarii C.L-Koch 
H. schulzei Olenev 
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Ticks small and delicate, longilinear 
(2 to 5.5 mm.). Scutum greater in 
length than in width, not very punctate. 
Narrow? and long palps, Article II 
distinctly longer than wide. Amber- 
colored and transparent legs in young 
subjects. In older subjects they are 
darker with dorsal and side and distal 
Extremity of the Articles lighter in 
color. The variations pusillum and 
lusitanicum frequent . H. excayatum C.L.Koch 
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Genus Amblyomma Koch 1344 
1344 Amblyomma Koch. Arch. f. Naturg. 1:223. 
1672 Adenopleura Macalister. Quart. J. Micr. Sc. 
12:237. 
1377 Xlohlastor Murray. Econ. Ent. Aptera 1:201. 
1399 Amblyomma Koch:Neumann. Mem. Soc. Zool. 
France, 12:200. 
1903 Amblyomma Koch:Banks. U. S. Dept. Agri., Bur. 
Snt. Tech. Series 15:37* 
1911 Amblyomma KochiNeumann. Das Tierreich, p. 53. 
1913 Amblyomma Koch:Patton and Cragg. A textbook 
of medical entomology, pp. 609-611. (A brief 
description of Indian species) 
1926 Amblyomma Koch:Robinson. The genus Amblyomma. 
Tick. A monograph of the Ixodoidea, Pt. 4-: 9. 
i923 Amblyomma Koch:Sharif. Records Indian Museum, 
30:31. 
1944 Amblyomma Koch:Cooley smd Kohls. J. of 
Parasitology 30 (2):77-111. 
"Usually ornate with dark spots and stripes on a 
pale background. Eyes and festoons present. Palpus 
usually long with Article II especially long. Basis 
capituli of variable form, often subquadrangular or 
subtriangular. Males without the adanal shields found 
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ln Rfrlplcephalus. Boophllus. and Hyalomma. though they 
may have ventral plaques or ventral scutes which may 
be extended beyond the margin of the body. Spiracular 
plates subtriangular or comma-shaped. Nymphs resemble 
adults but may differ in the shape of the spiracular 
plate and are seldom ornate.11 Cooley and Kohls, 1944. 
Genotype Amblyomma cajennense (Fabricius), 1737. 
Key to the Indian species of the genus Amblyomma 
# 
(modified after Sharif, 1926). 
MALES 
1. Marginal grooves present and continuous . 2 
Marginal grooves absent . 3 
2. Coxa I with two short, blunt and subequal 
spurs; scutum pale with very limited dark 
brown ornamentation; falciform stripe 
absent; punctations strongly unequal. 
Hypostome 4-/4-...... clyoeolatum 
Coxa I with two strongly unequal spurs; 
scutum pale with considerable dark brown 
ornamentation; falciform stripe present; 
punctations coarse and subequal; 
hypostome 3/3 . Integrum 
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Coxae I, II and III each with two subequal, 
short and broad spurs . suplnol 
Coxa I with two spurs, and coxae II to IV 
with a single spur. 4 
Scutum inornate; coxa I with two short flat 
subequal spurs.  5 
Scutum ornate; coxa I with two unequal spurs .. 6 
Hypostome 4/4; coxae II to IV each with a 
short triangular spur, tarsi taper 
gradually .... nltidum 
Hypostome 3/3» °°xae II to IV each with a 
broad salient ridge-like spur, tarsi taper 
abruptly . sublaeve 
Scutum dark brown with six pa.le colored 
spots; falciform stripe absent; hypostome 
3/3; coxae II and III each with a short 
triangular spur .. helvolum 
Scutum yellowish with ds.rk brown orna¬ 
mentation; falciform stripe present; 
hypostome 4/4; coxae II and III each with 
a broad salient ridge-like spur .. testudinarium 
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FEMALES 
1. Coxae I to III each with two short 
rounded spurs... suplnol 
Coxa I with two short spurs and coxae 
II and III each with a single spur. 2 
2. Scutum inornate . 3 
Scutiim ornate  4 
3. Hypostome 4/4; coxae II to IV each with a 
narrow triangular spur; tarsi taper 
gradually . nitidum 
Hypostome 3/3; coxae II to IV each with 
a broad salient ridge-like spur; tarsi 
taper abruptly .  sublaeva 
4. Coxae II and III each with a narrow 
triangular spur . helvolum 
Coxae II and III each with a broad,salient 
ridge-like spur. 5 
5. Hypostome 3/3; coxa I with two unequal 
spurs  Integrum 
Hypostome 4/4; coxa I with two subequal 
spurs .  g 
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6. Scutum cordiform, brown with comparatively 
pale ornamentation; coxa I with two short 
blunt spurs . clypeolatum 
Scutum triangular, brown with comparatively 
more extensive pale ornamentation; coxa I 
with two comparatively stronger spurs . 
) 
... testudinarum 
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Amblyomma testudinarium Koch, 1344 
1244 Amblyomma testudinarium Koch. Arch, f. 
Naturg. 1:226. (Original description of 
male) 
1244 Amblyomma infestum Koch. Ibid. 1:226. 
(Description of male and female) 
1247 Amblyomma testudinarium Koch. Uebersicht des 
Arachnidensystems 4:67-63. (Description of 
male, with one figure) 
1247 Amblyomma Infestum Koch. Ibid. 4:63-70. 
(Description and figures of male and female) 
1901 Amblyomma compactum Neumann. Mem. Soc. Zool. 
France, 14:296,297. ‘ (Description of female) 
!923 Amblyomma testudinarium Koch:Sharif. Records 
Indian Museum, 30:323. 
•1 
FEMALE. 
Bod£. The body of the female is oval in shape, the 
posterior end being the broader. The size of the body 
is from 4.5 x 4 mm. to 5.2 x 4.7 mm. The largest 
engorged female that I have examined is 15 x 12 mm. 
Marginal grooves distinct starting a little posterior 
to the lateral angles of the scutum and extending back 
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over the festoons until the grooves of both sides 
meet, thus completing a horse-shoe-shaped groove. 
Postero-lateral and postero-median grooves distinct 
/ 
in some cases, faint in others. 
Capitulum. Length 1.3 to 2.5 nun. Basis 
triangular with the base slightly concave and the 
lateral sides convex posteriorly, becoming concave 
anteriorly. Cornua very short. Basis is punctate 
and ornate. Porose areas oval, the interval between 
them is less than their longest diameter. Palpi much 
longer than broad. Article II is the longest, beimg 
much longer than Articles I and III. Article I 
bearing a triangular plate on the ventro-internal side. 
On the dorsal side Article I bears a small spur on the 
edge of its antero-internal side this spur overlaps 
Article II posteriorly. Article II bears two grooves 
dorsally. The posterior of the two grooves starts 
near the posterior margin of the Article and extends 
obliquely a little anterior to the commencement of the 
second groove. This groove is very broad. The second 
groove is spindle-shaped like a ladle. 
The hypostome is notched and has a distinct corona. 
Dentition 4-/4 with seven or eight teeth in each file. 
Nearly the anterior half of the hypostome bears teeth. 
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Teeth are conical and strong. Dorsally the 
anterior 7/3 of the hypostome is minutely papillate. 
Scutum. Subquadrilateral in shape, being 
broadest across the eyes. The size varies from 2.6 
x 2.8 mm. to 3.12 x 4.2 mm. Eyes are distinct to 
flattened and oval in shape. The scutum is punctate 
and ornate. Cervical grooves are short and deep. 
The scapulae modified for the articulation of the 
basis. 
Venter. The venter is slightly lighter in color 
than the dorsum. Posterior anal groove and median 
posterior anal groove are distinct. Genital groove 
is faint. 
Coxae are subequal. Coxa I bears two large 
spurs. Coxae II, III and IV each bears a single 
rounded spur. 
Legs. Tarsus I with apical and subapical ventral 
spurs absent. Present on tarsi II to IV. 
G-enital aperture between the intervals between 
coxae II and III. 
Chitlnous annulus distinct. 
Spiracular plate triangular with rounded angles 
and an elongated macula. 
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MALE. 
Body. The body of the male is smaller in size 
than that of the female, and resembles it in shape. 
Capitulum. The length of the capitulum varies 
j 
from 1.8>5 to 2.25 mm. The base is subrectangular in 
shape with the lateral sides convex and the posterior 
side slightly concave. Cornua are poorly developed. 
Ventral ridge is obsolete. Palpi are four times as 
long as broad. Article II is the longest. The palpi 
closely resemble those of the female. 
The hypostome is notched at the tip, with each side 
on either side of the notch in the tip being concave. 
There is a distinct cornua. Dentition 3/3 at the tip, 
becoming 4/4 posteriorly, the median two rows of teeth 
having much smaller teeth. There are seven or eight 
teeth in each row. The outer three rows of teeth on 
either side bear strong conical teeth. There are a 
few smaller teeth posterior to the seven or eight 
stronger teeth of each row, followed by numerous 
squamiform teeth. The basis is punctate and ornate. 
Scutum. The scutum is oval in shape, punctate 
and ornate. Cervical grooves are small, deep and 
convergent. Scapulae are pointed and well developed. 
Pseudoscutum is indistinct. The eyes are oval in shape 
- 173 - 
and. flattened. Lateral, postero-lateral and postero¬ 
median grooves are absent. 
Coxae and legs as in female. 
Splracular plate is almost shaped like an inverted 
comma, with the tail posterior and dorsal in position. 
Key to the Indian species of the genus Aponomrna. 
modified after Sharif (192S). 
MALE 
1. Scutum inornate with few superficial 
fine punctations, very few in the median 
area.  laeve 
Scutum either ornate or inornate with 
numerous punctations  2 
2. Scutum inornate; punctations markedly 
unequal . pattoni 
Scutum ornate, with metallic green background 
divided into five or seven blotches by brown 
stripes and spots; punctations almost 
subequal .. , . „ 
V
*J
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Coxa I with two markedly unequal spurs, 
the internal being absent or obsolete; 
punctations comparatively large; brown 
stripes and spots occupying comparatively 
a large portion of the surface of the 
scutum; comparatively small in size . 
. gervaisl 
forma typica 
Coxa 1 with two distinct subequal spurs; 
punctations comparatively small; brown 
stripes and spots occupying comparatively 
a large portion of the surface of the 
scutum; comparatively large in size 
. gervaisl 
var. lucasi 
females 
1. Scutum inornate, uniformly brown; 
punctations few, sparsely scattered and 
fine .. laeve 
Scutum ornate, with metallic green back¬ 
ground divided by brown stripes into 
blotches; punctations large and numerous 
• ♦ • 2 
- iso - 
2. Scutum as long,as, or longer than, "broad; 
punctations large and few; tarsi not 
spurred; hypostome 4/4 . trimaculatum 
Scutum broader than long; numerous 
punctations; tarsi spurred; hypostome 3/3 . 3 
3. Scutum with posterior angle rounded; 
\ 
punctations comparatively large; coxa I 
with two strongly unequal spurs, the 
internal being obsolete .. gervalsi 
forma gypica 
Scutum with posterior angle truncated; 
punctations comparatively small; coxa I 
with two subequal distinct spurs . gervalsi 
var. lucasi 
Aponomma gervaisi Lucas, forma typica, and var. 
lucasi have been fully described by Warburton (1910), 
Parasitology 3:405,406; text fig. 9; and Sharif (192S) 
Records Indian Museum, 30:334-340; text figs 4&, 49. 
c ■ 
Aponomma laeve has been described by Neumann (l$99, 
1901, 1911) Mem. Soc. Zool. France, 12:190-191; Ibid.. 
14:291; Das Tierreich 26:95. Sharif (192S), Records 
Indian Museum 30:340,341 gives a good description. 
- lSl - 
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Plate I 
Principal Characters of Argasidae 
From Cooley and Kohls (19^4) 
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Lateral and ventral 
Ventral, anterior 
Leg IV 
Leg I 
Capitulum 
Lateral, anterior V 
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Plate I 
Plate II 
Otobius megnini (Duges) Nymph 
From Cooley and Kohls (19W-) 
After Marx (1&95) 
Dorsal view of 1 only a little fed1 nymph 
Ventral view of 1 only a little fed* nymph 
From Cooley and Kohls (19*J4) 
After Salmon and Stiles (1901) 
Ventral view of an unfed nymph 
Portion of skin showing spines and hairs 
Platr II 
Plate III 
From Sharif (192S) 
1. Dorsum of a hypothetical female Inornate tick 
to illustrate various external features 
2. Scutum of a hypothetical male ornate tick to 
illustrate various markings 
3. Scutum of a hypothetical female ornate tick • 
to illustrate various markings 
4. Dorsum of a hypothetical male inornate tick 
to illustrate various external features 
5# Venter of a hypothetical male tick to illustrate 
various external features 
Abbreviations: a. anus; a.a.st. antero-accessory 
8tripe; ad*s* adanal shield; a#g» anal groove; 
an. annulus; ant.p. anterior process of coxa I; 
a.s. accessory shield; bo. body; c.fl. cervical field; 
ca.fl. caudal field; ca.p. caudal process; e.g. 
cervical groove; cl. claw; co.1-4. coxae I-IV; c.sp. 
cervical spot; c.st. cervical stripe; e. eye; 
e.a.g. external anterior accessory groove; e.c.e. 
external coxal spur; em. emarglnatlon of the scutum; 
f 1-5. festoons I-V; fe. femur; fo. fovea; f.sp. 
frontal spot; fa.st. falciform stripe; g.a. genital 
aperture; g.g. genital groove; H.o. Haller s organ; 
hu. hump; l.a.g. Internal anterior accessory groove; 
l.a.p. Internal articulating process of the scapula; 
l.c.s. Internal coxal spur; l.g. lateral groove; 
1 fl lateral field; 11.sp. limiting spot; l.s.1-5. 
lateral spots I-III; m. margin of the spiracle; 
ma. macula; m.g. marginal groove; m.f. median festoon 
m fl. median field; m.pa.g. median post-anal groove, 
m!s.1-4. marginal spots I-IV; m.ec. median scute; 
o. ostium; o.a.p. outer articulating process of the 
scapula; o.ep. ocular spot; pad. pad or pulvIlium, 
par. parma; p.a.st. postero-accessory stripe; p-.g.P. 
post-genital plate; pi. plaque; p.l.g. postero¬ 
lateral groove; p.m.g. postero^medlan groove; 
p. m.st. postero-medlan stripe; po.a. porous area or 
the spiracle; ps. pseudo-scutum; ps.a. pseudo- 
articulation; p.t. protarsus; pu. punctatlon; s. 
scutum; s.a.s. sub-anal shield; sc. 1-5. 3°!^®® I-V’ 
sea. scapula; spi. spiracle; t.1-4. tarsi I-IV( . 
tl. tibia; tr. trochanter; t.s. tarsal spur; v. val 
v.t.s. ventral trochantal spur. 
/ 
Plate III 
Plate IV 
Oapitulum of a hypothetical tick 
From Sharif (1922>) 
1. Ventral view 
2. Dorsal view 
Abbreviations: 
art.1-4. articles I-IV of the palp; au. auricula; 
b. base (basis capituli); c. corona; ch. chelicera; 
cor. cornua; &. digit of the chelicera; d.p. dorsal 
process; d.r. dorsal ridge; d.r.s. dorsal retroverted 
spur; e.a. external article of the cheliceral digit; 
h. hypostome; i.a. internal article of the 
cheliceral digit; i.i.m. infra-internal margin; 
l.p. lateral projection; l.sa. lateral salience; 
p. palp; p.a. porose area; r. ridge; sh. sheath of 
the chelicera; sha. shaft; s.i.m. supra-internal 
margin of the palp; s.v.p. setiferous ventral plate 
under palpal article I; v.c. ventral cornu; v.r. 
ventral ridge; v.r.e. ventral retroverted spur. 
}l 
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Platp IV 
Plate V 
Ixodes granulatus Supino, male 
tfrom krljgsman and Ponto (1932) 
Spiracle 
Dorsal view 
Ventral view 
Hypostome, ventral view 
Plat^ V 
Plate VI 
Haemaphysails bispinosa Neumann 
Prom xCriJgsman an& Ponto (1932) 
Male 
Spiracle 
Dorsal view 
Ventral view 
Female 
Spiracle 
Dorsal view 
Ventral view 
( 
5 6 
FlatP VI 
Plate VII 
Rhlplce 
'rom 
fhalue sanguineus (Latreille) 
rijgsman and Ponto (1932) 
Male 
1* Spiracle 
2. Dorsal view 
3* Ventral view 
> 
* 
Female 
4. Spiracle 
5# Dorsal view 
6. Ventral view 
Abbreviations: 
angr. anal groove; an.pl. anal plates; 
cervic.gr. cervical groove; fest. festoon; 
gen.gr. genital groove; plaat. subtriangular 
plate on palpal article I 
Plata VII 
Plate VIII 
Boophllus annulatus Say 
From KriJgsman and 5?onto (1932) 
Male 
1. Spiracle 
2. Dorsal view 
3# Ventral view 
Abbreviations: 
sm.pl. anal plates; oog. eye; proc.caud. 
caudsil process 
4 
<*=! 
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Plate IX 
From Delpy (19^6) 
Determination of the species of the genus 
Hyalomma Koch 
Plate IX 
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Part II 
Morphology of the tick parasite Hunterellus hookerl Howard, 
190&, and Ixodiphagus texanus Howard, 1907 
INTRODUCTION 
Howard in 1907 described the first insect parasite 
of ticks from nymphs of Haemaphysalis leporls-palustrls. 
He erected a new genus Ixodiphagus for this parasite and 
described his new species as Ixodiphagus texanus. He 
placed his new genus in the family Encyrtidae Walker, 
IS37, and in the subfamily Encyrtinae Howard, 1 
In 190S the above author described another 
chalcidoid parasite of ticks from the dog tick, 
Rhipicephalus sanguineus (Latreille). A new genus 
Hunterellus was erected by Howard for this species, 
Hunterellus hookerl. In the same paper Howard also 
* 
proposed a new tribe, Ixodiphagini, to include both of 
his genera, Ixodiphagus and Hunterellus, 
du Buysson in 1912 described another chalcidoid 
parasite Ixodiphagus caucurtei from France, 
Gahan in 193^ pointed out that tta paper by R, A, 
Cooley published in 1929 apparently implies (p, 267) 
that all three of these names refer to the same insect,11 
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Gahan, however, shows that Ixodiphagus texanus and 
Hunterellus hookeri are quite distinct species, while 
i* cauourtei is identical with H. hookeri. In the 
same paper Gahan has also given a dichotomy for the 
separation of the two species and a very short 
description of each. 
Later authors, as Smith and Cole (19^3), follow 
Gahan in regarding I. texanus and H. hookeri as 
distinct species, and I.caucurtei du Buysson a-synonym 
of H. hookeri. 
To date, therefore, only two insect parasites of 
ticks are recognized and the present work is a study of 
their morphology. In the following pages, the 
morphology of H. hookeri is described in detail; while 
in the case of I. texanus, points of difference from 
H. kookerl have been mentioned. 
Figures to show many of the external anatomical 
features have been drawn for H. hookeri: and in the 
case of those parts in which the differences between the 
two species are pronounced, figures have also been drawn 
for I. texanus for comparison. 
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MORPHOLOGY OF HUNTERELLUS HOOKERI HOWARD, 190S 
General External Morphology 
It is a small insect, blackish in color, with 
typical chalcidoid appearance* Specimens preserved 
in alcohol measure: 
Length Wing Expanse 
Male O.S to 0*9 mm* 1*5 + 
Female O.S to 0*9 mm* 1*5 mm* 
The specimens for study were boiled in a 2 to 3 
percent aqueous solution of caustic potash (KOH) and 
the following measurements have been taken from the 
specimens thus boiled: 
Male* 
Length Width 
Entire body 1*2 to 1,4 mm* 1.5 to 1*6 mm. (wing 
» expanse) 
Head 
♦ 
0.24 mm* 0.42 mm. 
Thorax 0.5S mm* 0*42 mm* 
Abdomen 0.54 mm. 0.4S mm. 
Female * • 
Entire Body 1.2 to 1,4 mm. 1.5 to 1.6 mm. (wing 
expanse) 
Head7 0,24 mm* 0.44 mm. 
Thorax 0.6 mm. 0.4S mm. 
Abdomen 0*62 mm. 0*54 mm. 
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The measurements in length have been taken along 
the mid-line, while those in width have been taken at 
the widest place* 
The Head 
The head of Hunterellus hookerl is somewhat flat- 
tened dorsally (PI* I, figs. 5, 6, 7 and 2>). . The 
frontal region of the head (fig. 7) makes a sharp angle 
with the vertical, and thus directs the mouthparts 
posteroventrally making the head alightly opistnognathous. 
The head is twice as wide as it is long* The compound 
eyes are very prominent at the sides and the width of 
the head is greatest at the compound eyes. The antennae 
are located in front and are close to each other. The 
three ocelli are located dorsally. 
, Sutures of the Head Capsule 
All the sutures of the head capsule, except the 
antennal and ocular sutures, have been lost in this 
species. The various areas of the head can, however, 
be demarcated by other landmarks. 
Areas of the Head Capsule 
The vertex (fig. 7, yx) is formed by the top of 
the head. The frons is limited posteriorly by the 
median ocellus, anteriorly by the anterior tentorial 
pits (fig. 6, antp) and laterally by the antennal 
base8. The clypeus is not separated from the frons 
by an epistomal suture, but the anterior tentorial 
pits indicate the anterior limitations of the frons 
and the posterior limitations of the clypeus. 
Since there is no trace of a clypeolabral suture, the 
area anterior to the anterior tentorial pits is in 
reality a fusion of clypeus and labrum. The area 
bearing one of the compound eyes, one of the lateral 
ocelli and one of the antennae on either side is the 
parietal area. The lateral part of the parietals 
beneath the eyes and antennal bases are the genae 
(fig. 7, ge). The narrow band encircling the compound 
eyes are the ocular sclerites. and similar bands 
encircling the antennae are the antennal sclerites. 
The postocclpltal region cannot be demarcated 
clearly, since the postocclpltal suture is suppressed. 
The posterior tentorial pits, however, afford some help 
to demarcate the occipital and postocclpltal regions. 
209 
The poetgenal regions are greatly lengthened 
antero-posteriorly and the extensions of both the sides 
have Intimately fused to leave no suture. A hypostomal 
bridge is thus formed between the foramen magnum and the 
bases of the labium and maxillae. The tentorium is 
seen as a transverse bar through the foramen magnum. 
The three ocelli form an isosceles triangle with 
the median ocellus anteriormost. The apical or 
anterior angle is a right angle. The distance between 
the two posterior ocelli is greater than the distance 
between the median ocellus and either of the lateral 
ocelli. The distance between a lateral ocellus and 
the margin of the compound eye of the same side is 
slightly greater than the diameter of the ocellus. The 
fronto-vertex is slightly less than two times as broad 
as long. 
The frontoclypeal area of the head, when viewed 
from the side, seems to make a sharp angle with the 
vertical (fig. 7). The shape of the eye is subovate 
with the narrower end directed posterodorsally (fig. 7). 
The antennae are inserted at the same level as the lower 
margins of the eyes. 
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The Head Appendages 
i 
The antennae. In the female of H. hookerl the 
antennae are eleven-segmented, elbowed, and clavate. 
The scape is the largest segment of the antenna (fig. 
140. It is about 2 1/2 to 3 times as long as broad . 
and has a distinct flange-like expansion on its lower 
side. The pedicel makes a sharp angle with the 
scape thus forming the bend of the elbow. The pedicel 
is the longest segment of the funicle which consists of 
six segments (fig. 14-). The last three segments of 
the antenna form the club (fig. 14-) which is slightly 
broader than the segments of the funicle. 
In the male the antenna (fig. 12) consists of 
only ten segments and is filiform. The scape, pedicel, 
and funicle resemble the corresponding parts of the 
female antenna; but instead of a broad club, as in the 
female, the antenna of the male terminates in a two- 
segmented club which is the same width as other segments 
of the funicle. 
The Mandibles. Roughly speaking, the mandible of 
H. hookerl (fig. 10) is shaped like a quadrilateral 
i\ -.y. 
with rounded 'angles* and with the proximal and distal 
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sides being almost straight. The inner side is very 
convex over the posterior half of its course. This 
convexity forms the molar area (mo). This side then 
curves sharply on itself making an angle of 90° and 
this forms the Incisor area (in) which is completed by 
the distal side of the mandible. The distal side of 
the mandible has a small notch (n) dividing it into an 
outer small tooth (cn), "the canine tooth of Howard 
1907,w and a large tooth or the Incisor area “the 
chisel-shaped tooth of Howard 1907.“ (Howard applies 
both these terms to the mandible of I, texanus) 
The mandible articulates anteriorly by means of a 
knob on the lateral angle of the clypeus and posteriorly 
by a socket on the lower edge of the postgena. 
The Maxillae. The maxillae of H. hookerl (fig. 15) 
exhibit the typical maxillary structure. The cardo (ca) 
is roughly triangular with its apex directed mesally. 
The stipes (st) is rectangular in shape, the long axis 
being in the anteroposterior direction. Distally it 
* 
bears the palpus (pip) and a much rounded lobe. This 
lobe, in all probability, represents fused galea and 
lacina; it shows a faint suture running anteroposteriorly 
dividing it into an elongated galea-like structure (ga) 
and a semicircular lobe (la) which may be the llcinia. 
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The maxillary palpi (fig. 20 are four-segmented, 
with the segments being subequal in size: the relative 
size ana shape of segments is shown in fig. 20. The 
first three segments are almost equal to one another in 
size and in width, each of the segments being longer 
than broad. Segment four is slightly longer than the 
rest. Segments three and four are beset with 
numerous hairs. Segment four always has a terminal 
hair (fig. 20) which is slightly longer and stouter than 
the rest of the hairs. Abnormalities in the segmentation 
of maxillary palpi sometimes occur and in a few specimens 
one may find only three-segmented palpi. In general 
shape and size these palpi resemble a normal palpus and 
it seems apparent that the third and the fourth segments 
have fused together. Specimens also occur in which the 
maxillary palpus of one side is four-segmented while its 
counterpart on the other side is only three-segmented. 
The l&klmQ In H. hookeri (fig. 17) consists of a 
very faintly sclerotized submentum which is square in 
shape, a large rectangular comparatively heavily 
sclerotized prementum (pmen) bearing the ligula ('ll) and 
the palpi. The ligula is a single rounded lobe beset 
with hairs. The labial palpi (fig. 22) are two- 
segmented; the second segment is the stouter, oval in 
shape and beset with numerous hairs. 
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The Cervix 
\ 
The membranous area between the head and the 
thorax forms the cervix. Cervical sclerites are 
absent; the head articulates on either side with the 
occipital processes of the propleuron. 
% 
The Thorax 
The thorax of H. hookerl. like the thorax of other 
higher Hymenoptera, is highly specialized. The 
apparent thorax (figs. 23 and 2^) consists of the usual 
three segments plus the first abdominal segment (prpd) 
which is intimately fused with it. 
The pronotum is so closely associated with the 
mesothorax that it appears as if it were the prescutum 
of the mesothorax, although the mesoprescutum is 
absent in this species. The pronotum together with 
* the mesothorax, metathorax, and the first abdominal 
segment or propodeum, forms a compact capsule 
supporting the mid and the hind legs and the two pairs 
of wings. The lateral and ventral parts of the 
prothorax are, on the other hand. Joined loosely by 
membrane to the anterior end of the thorax and they 
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constitute a suspensorium for the prothoraclc legs. 
The first abdominal spiracles (1 abdsp) lie Just 
dorsal to the junction of the propodeum with the 
metepisternum. 
Thoracic Terga. 
The Pronotum (figs. 23 and 24, n^) is collar-like 
in shape, dissociated from the rest of the prothorax 
and attached to the anterior end of the mesotergum. 
It is narrowest in the mid-dorsal region, broadening 
gradually as it arches laterally. The lateral ends 
of the pronotum lie between the prothoracic episternum 
(fig. 24, eps) and the prepectus (pre). slightly 
overlapping both. The protergite shows no signs of 
demarcation whatsoever. 
The mesonotum (fig. 24, n^) consists of three 
parts - scutum (figs. 23 and 24, sctfl a and b), scutellum 
(sctlg) and postscutellum. The scutum (seta a and b) 
is divided by a transcutal suture (tsets) into an 
anterior large plate (seta a) which is roughly hexagonal 
in shape; it is collared anteriorly by the prothoracic 
notum and separated from the rest of the mesonotum by 
the transcutal suture. The posterior plate of the 
scutum (setg b) is a comparatively smaller transverse 
plate, narrow in the middle and broadening out laterally. 
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Just anterior to the lateral ends of this suture 
(tscts) the scutum bears an anterior notal wing 
process on either side (usually concealed by the 
tegula), while the posterior notal wing processes are 
situated on the edges of the posterior plate, which 
lies posterior to the transcutal suture* The scutellum 
is subtrlangular in shape. The broadly rounded apex 
points posteriorly and the broadly convex base anteriorly. 
The scutellum is limited anteriorly by the scutoscutellar 
suture (sctsctls). The mesothoracic postnotum is 
completely concealed under the mesoscutellum which eovers 
it doreally. On the removal of the scutellum however, 
it is visible as a narrow transverse plate. It bears a 
postphragma which extends posteriorly to the second 
abdominal segment. The posterior end of the phragma is 
notched. 
The metanotum (figs. 23 and 24, n^) is a small 
rectangular plate running parallel to the propodeum 
posteriorly and overlapped by the mesoscutellum (sctl») 
anteriorly; laterally it articulates with the metapeluron 
(£ Ei.) on either side. 
The propodeum (prpd) appears as if it were the last 
thoracic segment, though, as already mentioned, it is, 
in reality, the first abdominal segment that has shifted 
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to the thorax* It runs parallel with the metanotum 
and is separated from it by a membrane. It is 
connected laterally with the metapleuron. The suture 
between the propodeum and metapleuron is incomplete 
(£). Just before its connection with the third 
pleuron, the propodeum bears the first abdominal 
spiracle (£ abdsp). 
Thoracic Pleurites. 
The propleuron (fig. 24, epsi) consists of a 
single triangular sclerite (epsi) on either side, 
which in all probability is the proepisternum. On 
its anterior end this sclerite has a small process 
which Snodgrass (1910) calls the occipital process 
of the propleuron, in the case of Hymenoptera. The 
head articulates with this process of the proepisternum. 
As mentioned above, the propleuron consists of a 
single sclerite on either side. This sclerite does ndt 
. show any signs of demarcation into an eplsternum and an 
epimeron. That this single sclerite is in all 
probability the thoracic eplsternum is indicated by a 
study of the comparative morphology of the prothoraclc 
pleurites in the order Hymenoptera. The studies of 
Snodgrass (1910) on the thorax of the Hymenoptera show 
a gradual reduction in the size of epimeron from lower 
to higher members in the series and finally in the higher 
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Hymenoptera the entire propleuron consists of a 
single plate, the proepisternum. 
Thus, according to Snodgrass (1910) the pro¬ 
pleuron is divided into an episternum and epimeron 
by a distinct pleural suture in the case of Arge 
species (Tenthredinidae); both the episternum and 
epimeron are well developed and are as distinct as 
in any other segment in the above case. Lygaenematus 
erichsonll of the same family also possesses a 
comparatively large epimeron; while in the case of 
Trichlosoma lanuginosa (Tenthredinidae) the pro¬ 
pleuron consists of a single plate, the proepisternum. 
In the case of Tremex. the propleuron consists of 
episternal plate alone. 
In the propleuron of Hymenoptera are therefore 
found distinct proeplmeron and proepisternum in lower 
members of the Order, but as we go higher in the series, 
the epimeron gradually decreases in size, and finally 
in the higher members, the propleuron consists of a 
single plate alone. A comparative study thus points 
to the probability that the single propleural plate is 
the proepisternum. This condition is also 
characteristic of other thoracic pleura as well. 
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The mesopleuron presents some Interesting 
features. The pleural suture is absent; the large 
episternum (fig. 24, epsa) is divided by the 
aneplsternal suture (x), into an upper comparatively 
much smaller region, the anepisternum (anepsg) and a 
lower and much larger region, the katepisternum 
(epsg). Anterodorsally the episternum bears the 
wing process (WPa). Anterior and dorsal to the 
wing process of the mesepisternum is a shell-like lobe, 
the tegula (t£), which overlaps the base of the fore¬ 
wing (fW). Anterior to all these sclerites on either 
side is the prepectus (pre). 
The metapleural episternum is connected dorsally 
with the propodeum; the suture (^) between these two 
sclerites is incomplete. The episternum is divided 
by an incomplete suture (xjJ into an anterior Fa) and 
a posterior portion Pi). The tip of the anterior 
’beak-like portion forms the wing process (Wpa) which 
gives support to the hind wing. 
Thoracic Sternites. 
The prosternum consists of a plate lying between 
the front coxae and behind the ventral part of the 
episterna. The prosternum is divided by a median 
suture running along the anteroposterior direction into 
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two right angled triangular plates with their apices 
pointing posteriorly* From these apices arises the 
*# 
furca of the prothorax. The furca curves sharply 
anterodorsally. 
The mesosternum consists of a single plate 
extending between the episterna of the mesopleuron* 
Along the midventral line of the plate is a ridge which 
apparently divides the mesosternal plate into two equal, 
halves. At the posterior end the sternum bears the 
furca of the mesothorax. 
The metasternum. like that of the mesothorax, is 
a single plate extending between the metapleurites* 
In the mid-ventral line it bears a longitudinal ridge* 
Articulation of the Wings. 
The fore wing (fig. 29) is hinged at its base to 
the anterior(anp) and posterior (pnp) notal processes. 
Ventrally the wing is supported by the wing process of 
the eplsternum. At the anterior articulation of the 
wing and overlapping its base is a comparatively large 
tegula (fig. 23, tg). There are three wing sclerites 
(axi. axg« and axa). At the anterior margin of the 
wing near its base is a large plate, the humeral plate 
(h£). The hind wing resembles the fore wing in 
articulation. 
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Wing Venation. 
Only the anterior pair of wings has a well defined 
venation. The wing venation in both species is 
' * 
exactly alike. The wing venation conforms to that 
typical of the superfamily Chalcidoidea. Running 
parallel with the anterior margin of the wing is the 
submarginal vein (sing) which is formed by the union of 
subcosta, radius and media. This vein Joins the 
marginal vein (m&), which vein is formed by the union 
of a part of the second part of the subcosta and 
first abcissa of radius one. Distal to this vein and 
in continuation with it is the postmarginal vein (pmg) 
formed by the union of a part of the second part (or 
abcissa) of subcosta and radius one. Traversing the 
wing laterally from the junction of these veins is the 
stigmal or the radial cross vein (stg). 
The angle forfeed by the stigmal and postmarginal 
veins is approximately 4*5°. 
Legs. 
Each leg (figs. 25, 26, 27) consists of a compara¬ 
tively broad coxa (cx). and undivided trochanter (tr), 
a long and stout femur (fe). a spurred tibia (tl), 
and a five-segmented tarsus (trs) terminated by a 
pretarsal claw (cl). Each pair of legs, however, differs 
from the others in size and in the shape of the various 
- 221 
parts. The prothoracic pair of legs (fig. 25) is 
the shortest. The metathoracic pair (fig. 27) is 
medium sized, and the mesothoracic pair (fig* 26) is 
the longest. 
The coxae (figs. 25, 26, and 27, cx) differ in 
all the legs. The coxa (fig. 25, cx) of the 
prothoracic leg is almost as broad as long, bearing 
a knob (k) on its dorsal side for articulation with 
the proepisternum. The coxa of the mesothoracic leg 
(fig. 26, cx) is more or less rectangular in shape, 
being longer than broad. On its proximal surface it 
has a dorsal knob (k) for articulation with the 
mesoeplsternum and in the middle of the same surface 
it has a socket in which fits a small knob of the 
mesosternum. The coxa of the metathoracic leg 
(fig. 27, cx) is slightly broader than long; on the 
dorsal side of its proximal surface it bears a knob 
(k), smaller than the corresponding knob on the first 
coxa. This knob articulates with the metappisternum. 
The femur of the fore leg is comparatively 
broader than those of the other two legs. The ratios 
between the length and the width of the femur is 
different in each leg. This ratio in the fore leg is 
three or slightly more; while in the mid leg it is 
about five, and in the hind leg it is about four. 
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In the tibia of the fore leg (fig* 25, ti) the 
ratio between length and width is slightly greater 
than four, whereas in the mid and hind pairs of legs 
it is five or more. Each tibia bears a spur (figs, 
25, 26, and 27, spr). The spurs on the tibiae of 
the fore and mid legs are about equally stout, while 
•1;. • ''v /. ' ‘ • • 
the corresponding spur on the tibiae of the hind legs 
is slightly more slender. The spur on the fore 
tibiae arises slightly proximal to the distal end. 
The spurs on mid and hind tibiae, on the other hand, 
arise at the distal ends of the tibiae. 
The tarsi (figs. 25, 26, and 27, trs) are five- 
segmented in each leg. The segments or tarsomeres 
(tm) are all of the same size in the fore pair of legs 
(fig. 25). In the mid and hind pairs (figs. 26 and 27) 
the first tarsomere is the longest and about twice as 
long as any of the succeeding ones. The succeeding 
tarsomeres decrease in length until the fourth 
tarsomere. The fifth tarsomere is, however, broader 
than any of the other tarsomeres and is as long, or 
sometimes slightly longer, than the second tarsomere. 
The pretarsus (fig. 25) is of the same basic 
1 
structure in each leg. It consists of two lateral 
claws (cl). Each claw is proximally articulated to 
the distal end of the fifth tarsomere or the unguifer (ung) 
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In between the claws is the lobe-like arolium (ao). 
On the ventral surface of the pretarsus is a median 
basal plate, the unguitractor (ungtr). To the dorsal 
proximal end of this plate is attached the tendon (t) 
of the depressor muscle of the pretarsus. Distal to 
this plate there is a triangular sclerite, the 
planta (pi). 
The Abdomen 
The abdomen (fig. 30) consists of eight visible 
segments in the male, and seven in the female; but 
since the first abdominal segment is more closely 
associated with the thorax than with the abdomen 
only seven apparent segments are visible in the male 
abdomen (fig. 30), whereas in the female six apparent 
abdominal segments are visible. In general shape, 
also, the posterior part of the abdomen of the male, 
in a dorsal view, is much more pointed (tapering) as 
compared with that of the female. 
Preabdomen. 
, The preabdomen in both the male and the female 
is alike and consists of four apparent segments (fig. 
30, II, III, IV, and V). As already stated, the 
first abdominal segment is more closely associated 
with the thorax than with the abdomen, and hence the 
first four apparent segments are in reality the second, 
third, fourth and fifth segments. In the following 
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discussion the abdominal segments will be numbered, 
considering the propodeum as the first. 
The tergites of the preabdominal segments are 
simple plates extending doreally and laterally and 
overlapping the sternites of the corresponding 
segment. Each one of the tergites of the preabdomen 
also slightly overlaps the succeeding tergite. 
The sternites are simple transverse plates under 
the corresponding tergites. Laterally the tergites 
slightly overlap the sternites on either side. The 
tergites and the sternites thus form a sort of tringl 
for each preabdominal segment. The posterior edge of 
each ^ing* slightly overlaps the anterior edge of the 
succeeding ring. 
Postabdomen. 
The postabdomen of the male and female exhibit 
considerable differences and therefore will be 
discussed separately. In general shape in a dorsal 
view the postabdomen of the male is comparatively more 
tapering and pointed than that of the female, which is 
broadly rounded apically. 
Postabdomen of the Female. 
In the female, the postabdomen consists of the 
region of the abdomen posterior to the fifth abdominal 
segment (fig. 32). 
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The tergltes of these segments appear V-shaped 
when viewed dorsally. The tergite of the seventh 
segment (VII ;t) in the female is separated from the 
corresponding sternite, as well as from the lateral 
part of the preceding tergite by a membranous wedge- 
shaped cleft (cl). Each arm of this cleft extends 
anterodorsally on either side of the abdomen to a 
point where the arms of the V-shaped sixth tergite 
curve posteroventrally to reach and slightly overlap 
the corresponding sternite. This membranous cleft is 
in all probability an adaptation to accommodate the 
genitalia, which are comparatively large in size and 
can be easily removed after the abdomen has been torn 
apart along the membrane of the cleft. The membrane 
also possibly gives more flexibility to the genital 
segments. 
The sternltes of the sixth and seventh segments 
(fig. 32, VI and VII b) are fused to form one trans¬ 
verse plate which supports the genitalia. 
Female genitalia. The female genitalia consist 
of an ovipositor (a straight tapering shaft (fig. 33, 
2v and lv) which is made up in the manner normal for 
Hymenoptera, of the first and second pairs of valves) 
and several accessory plates. 
The first pair of valves lies ventral to the second 
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pair (2v) and each valve of the first pair (lv) can 
can he separated from the shaft, at least partially, 
while the valves of the second pair (2v) are more 
firmly joined, perhaps even fused as is sometimes the 
case in related Hymenoptera. Anteriorly from the base 
of the ovipositor each of the valves is continued into 
an elongate, curved ramus valvularum. Each ramus 
valvularum of the first pair of valves (vl) curves 
anterolaterally to Join a triangular plate (tri) on 
the corresponding side of the insect. Each ramus 
valvularum of the second pair of valves (y2) runs 
parallel to the ramus valvularum of the first valve and 
joins an oblong plate (ob) apically. There are some 
nipple-like structures on the concave posterior side 
of the second ramus valvularum. 
The triangular plate (tri) bears three points of 
articulations, one at each angle: (l) the apical angle 
is fused with the ramus valvularum of the first valve; 
„(2) the mesal angle bears a small knob-like structure 
(kn) which articulates with a sligit depression in the 
oblong plate (ob); (3) the outer angle of the triangu¬ 
lar plate also bears a similar knob which articulates 
with a slight depression (de) in a large plate, the 
quadrate plate (si). 
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The oblong plate similarly articulates at three 
points: (l) with the ramus valvularum of the second 
valve; (2) with the mesal angle of the triangular 
plate; (3) with a small knob at the base of the ovi¬ 
positor* (This knob is, in all probability, a 
structure of the base of the second valve.) The 
oblong plate, on its thickened outer margin near the 
articulation with the triangular plate, bears two 
small knob-like structures. The oblong plate also 
bears a small palpus-like structure (stnplp). the 
sternal palpus, at its distal end. 
Homologies of the female genital parts. Typically 
the ovipositor consists of three pairs of valves in a 
generalized Insect. The first pair is situated on 
the eighth sternum, the second and third pairs of 
valves are borne by the ninth sternum. In higher 
Hymenoptera, the ovipositor undergoes several modifica¬ 
tions but the same basic structure is exhibited by all 
or most of the species in this group. A comparative 
study of the female genitalia by Snodgrass (1925), as 
well as a study of the development of genitalia in 
this Order by Zander (1910) points out the homologies 
of the various parts of the female genitalia of 
Hymenoptera with those of lower insects. Thus, the 
shaft of the ovipositor in H. hooker! which is composed 
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of four rami or valves is made up of the first and 
second pairs of valves. The ramus which Joins the 
triangular plate is an arm of the first valve* The 
triangular plate (trl) is the first valvifer (the 
sternite of the eighth segment). The ramus which Joins 
the oblong plate is an arm of the second valve. The 
oblong plate (ob) represents the sternum of the ninth 
segment; it also bears the sternal palpus (stnplp) 
distally. The sternal palpus is homologous with the 
third valve. The quadrate plate (c[d) represents the 
tergum of the ninth abdominal segment. 
The tergum of the eighth segment is represented 
in the honeybee (Snodgrass, 1925) by a small plate 
lying close to the quadrate plate. In H. hooker 1 a 
plate comparable to the eighth tergum could not be 
found. It has, probably, been lost phylogenetically. 
Postabdomen of the Male. 
In the male the postabdomen (fig. 31) consists 
of sixth, seventh and eighth segments. The tergites 
Vlt t Vllt, VI lit) of these segments are V-shaped. 
* 
The arms of the sixth and seventh tergltes curve 
posteroventrally to reach and slightly overlap the 
corresponding sternites. The eighth tergite is a 
somparatlvely large V-shaped plate. 
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The sternites (Vs. Vis. VIIs. VIIIs) are simple, 
transverse plates lying underneath the corresponding 
4termites. The wedge-shaped membranous cleft is 
absent in the male* 
The Male Genitalia* The male genitalia are 
comparatively very simple and consist of an aedeagus 
(fig. 35, ae) surrounded by a tubular phallotheca 
(pthe)* The distal extremity of the aedeagus 
protrudes slightly out from the phallotheca under 
normal conditions* The protruding distal extremity 
of the aedeagus bears small apparently nipple-like 
structures, the titillators (tit). 
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MORPHOLOGY OF IXODIPHAGUS TEXANUS HOWARD 1907 
rK 
General External Morphology 
In general external morphology, Ixodlphagus texanus 
resembles Hunterellus hooker!. The chief points of 
difference in the two species are enumerated below. 
The Head 
The head of I* texanus is hypognathous (figs. 1, 
2, 3, and 4),slightly convex dorsally (fig. 1). It 
is about three times as wide as it is long* The 
antennae are inserted at a level which is below the 
level of the lower margins of the compound eyes (fig. 2). 
The three ocelli form an isosceles triangle (fig. 
4) like that of H. hookerl but the apical angle is 
always obtuse. The distance between the two posterior 
ocelli is always two or more times the distance between 
th§ anterior ocellus and any of the lateral ocelli. 
The distance between the lateral ocellus and the margin 
of the eye of the corresponding side is less than the 
diameter of the ocellus. The median ocellus in some 
specimens is slightly larger in size than any of the 
lateral ocelli. 
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The shape of the eye is elliptical and its longer 
axis is dorso-ventral. 
The Head Appendages 
The antennae of the female of I. texanus (fig. 13) 
are eleven-segmented and very weakly clavate. The 
scape is the largest segment of the antenna (fig. 13) 
but relative to its length it is much narrower than 
the scape of H. hookeri. It is slightly more than 
five times as long as it is broad and is only slightly 
broader than the width of the rest of the segments of 
the antenna. The flange-like expansion on its lower 
side is less distinct than in H. hookeri. The funicle 
resembles that of H. hookeri. The last three segments 
of the antenna form a club which is comparatively longer 
and less broad than that of H. hookeri. 
Each antenna (fig. 11) in the male is ten- 
segmented. The scape is less wide, relative to its 
. length, than the scape in H. hookeri. The funicle 
resembles that of H. hookeri. The last two segments 
of the antenna form the club which is broader and 
shorter than the club of H. hookeri. 
The mandibles (fig. 9). The differences between 
the mandibles of the two species are shown in figures 
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9 and 10. The outer side In the mandible of 
I. texanus is slightly convex (concave in H. hookerl). 
The maxillae (fig. 16). The maxillae of this 
species differ from those of H. hooker! in the shape 
of the cardo (ca), the maxillary lobe (lc>) and the 
palpus (pip). The difference in the shape of the 
cardo has been shown in figures 16 and l£. The faint 
suture which divides the maxillary lobe into a galea 
and a lacinia-like structure in H. hooker! is fainter 
or even absent in the lobe of this species. The 
structure of the maxillary palpi (fig. 19) is one of 
the important characters that can be used to distinguish 
between the two species. Each palpus is four-segmented 
segment three is the smallest of all, and it is broader 
than long. Abnormal palpi like those of H. hooker! are 
found in this species as well. 
The labli of the two species have been shown in 
figures 15 and 17, for comparison. The labial palpus ♦ 
i* texanus (figs. 15 and 21) is three-segmented, 
while that of H. hookerl is two-segmented (figs. 17 and 
22). The second segment is the smallest of the three 
and is broader than long. 
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The Thorax 
The thorax of Ixodlphagus texanus Is slightly 
convex dorsally, while that of H. hooker! is nearly 
flat. In details of structure it resembles the 
thorax of H. hookerl. 
The Abdomen 
The abdomen of the male, as well as the female, 
resembles that of H, hookerl. 
The female genitalia of the two species have the 
same basic structure, but several differences in the 
shapes of various parts occur (figs. 33 and 34). 
The male genitalia show slight differences which 
have also been figured for comparison (figs. 35 and 
36). The protruding distal extremity of the aedeagus 
is slightly shorter and broader than that of H. hookerl. 
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List of Abbreviations 
1 abdsp first abdominal spiracle 
aed 
anp 
antp 
ao 
aedeagus 
anterior notal process 
anterior tentorial pit 
arolium 
axi, axa and axa first, second and third axillary 
sclerites 
ca 
cl 
cn 
cx 
I cx, 
epsx 
epsa 
fe 
fr 
fw 
ga 
ge: 
hp 
in 
k 
kn 
car do 
claw 
canine tooth of the mandible 
coxa 
II cx and III cx fore, mid and hind coxae 
eplsternum of the prothorax 
episternum of the mesothorax 
femur 
frons 
fore wing cut at the base 
galea 
gena 
humeral plate 
incisor area of the mandible 
knob of noxa 
knob of triangular plate 
la lacinia 
li ligula 
lo maxillary lobe 
mg marginal vein 
mo molar area of the mandible 
mxplp maxillary palpus 
n notch in the mandible 
nx> n2 and na pronotum, mesonotum and metanotum 
ob oblong plate 
oc ocellus 
pi planata 
3 pi metapleuron 
pip palpus 
pmen prementum 
pmg postmarginal vein 
pnp posterior notal process 
prpd 
* 
propodeum 
pthe phallotheca 
q* quadrate plate 
x*i ramus valvularum of the first valve 
ra ramus valvularum of the second valve 
Vs, Vis, Vila and VIIIs fifth, sixth, seventh and 
sct0 , set 
2a’ 2b 
sctl 
eighth sternltes 
mesoscutum 
scutellum 
sctlscto scutoscutellar suture 
smg submarginal vein 
spr tibial spur 
st stipes 
stg stigmal vein 
stnplp sternal palpus 
t tendon 
Vt, Vlt, Vllt, and VUIt fifth 
eight! 
tg tegula 
ti tibia 
tit titillators 
tm tarsomere 
tr trochanter 
tri triangular plate 
trs tarsus 
tsct transscutal suture 
ung unguifer 
ungtr unguitractor 
lv first valve 
2v second valve 
vx vertex 
X 
Xl 
y 
suture dividing the anepisternum 
and katepisternum 
suture dividing the third pleuron 
suture between propodeum and third 
pleuron 
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